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Wa^hingtorij  J).  0.,  January  .9,  1897. 

Sir:  I  have  the  lionor  to  transmit  herewith  the  mauuscript  of  A 

Synopsis  of  American  Fossil  Brachiopoda,  including  Bibliography  and 

Synonymy,  wliich  lias  been  prepared  out  of  official  hours.    It  is  i)rc- 

sented  with  a  view  to  its  publication  as  a  bulletin  by  the  United  States 

Geological  Survey. 

Charles  Schucuert. 
Hon.  Charles  D.  Walcott, 

Director  of  the  United  States  Geological  Survey, 
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PREFACE. 


Probably  no  continent  is  more  productive  of  well-preserved  Paleozoic 
bracbiopods  than  North  America.  Throughout  the  vast  territory  of  the 
United  States  which  is  drained  by  the  Mississippi  River  the  strata  have 
suffered  little  change,  and  it  is  this  region  which  has  furnished  nearly 
all  the  material,  from  the  Middle  Ordovician  to  the  top  of  the  Upper 
Carboniferous.  The  numerous  species  of  American  Cambrian  bracbio- 
pods which  are  found  scattered  along  the  margins  of  this  great  interior 
plateau  and  throughout  New  Brunswick  have  also  aided  largely  in 
determining  the  evolution  of  the  class.  To  Mr.  Walcott,  Director  of 
the  United  States  Geological  Survey,  much  honor  is  due  for  making 
clear  the  structure  of  bracbiopods  from  this  system. 

The  present  synopsis  was  begun  in  Cincinnati  eleven  years  ago, 
while  the  writer  was  engaged  in  paleoutologic  work  with  Mr.  E.  O. 
Ulrich.  In  1887.  when  the  list  had  increased  to  about  700  cards,  the 
I)osition  of  assistant  to  Prof.  James  Hall  was  entered  upon.  A  nearly 
complete  library  of  American  paleoutologic  literature  thus  became  avail- 
able to  the  writer,  and  during  the  next  two  years  the  greater  part 
of  his  leisure  was  devoted  to  recording  brachiopod  literature.  The 
large  private  collection  of  bracbiopods  belonging  to  Professor  Hall, 
together  with  the  many  public  and  private  collections  then  under  inves- 
tigation by  Hall  and  Clarke,  also  afforded  the  writer  abundant  facilities 
and  a  rare  opportunity  for  the  study  of  this  class.  Every  occasion  was 
embraced  to  examine  into  the  synonymy  suggested  by  authors,  and  in 
this  work  it  is  believed  much  has  been  attained.  In  addition  to  the 
above  collections  and  to  the  material  in  his  own  possession,  the  writer 
has  also  studied  the  specimens  belonging  to  this  class  in  the  American 
Museum  of  Natural  History,  Yale  University  Museum,  Cincinnati 
So<;iety  of  Natural  History,  and  the  United  States  National  Museum. 
In  1890  the  present  catalogue  comprised  upward  of  3,500  cards,  ar- 
ranged in  boxes  having  a  united  length  of  about  4  feet.  It  now  includes 
nearly  10,000  references  relating  to  North  and  South  American  fossil 
bracbiopods. 

It  is  believed  that  with  the  exception  of  local  faunal  lists  all  the  lit- 
erature of  North  and  South  America  pertaining  to  this  subject  is 
recorded  in  the  following  synopsis.  Much  possible  synonymy  which 
the  writer  could  not  satisfactorily  determine  is  noted  under  ''Observa- 

tioDs."    The  complete  known  distribution  of  widely  dispersed  species 
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12  PREFACE. 

is  not  always  given,  only  the  more  important  localities  being  cited.  In 
every  case,  however,  the  locality  first  mentioned  is  believed  to  be  the 
original  one. 

For  the  proper  generic  disposition  of  the  species  the  work  of  Hall 
and  Clarke*  has  been  closely  followed,  and  the  entire  synopsis  is 
arranged  alphabetically  to  facilitate  easy  finding.  The  geologic  dis- 
tribution of  the  genera  is  given  at  the  end  of  Chapter  I,  and  their  sys- 
tematic position  in  the  classification  in  Chapter  V.  The  evolution  of 
the  lophophore,  from  the  simple  crescentic  condition  with  few  tentacles 
of  the  protegulum  to  the  most  complex  condition  in  the  Terebratulacea, 
described  in  Chapter  IV,  is  wholly  the  work  of  Dr.  Belcher.  From  the 
development  of  this  organ  in  recent  species  the  peculiarly  eomplic^ated 
growth  of  the  lophophore  in  the  Spiriferacea  is  also  explained.  Some 
of  the  embryonic  brachial  conditions  are  likewise  indicated  as  i)roba- 
bly  existing  in  a  mature  condition  in  early  Paleozoic  genera. 

The  danger  of  neglecting  young  or  small  specimens  of  any  organism 
can  not  be  too  often  impressed  ui)on  collectors.  Often  by  means  of  such 
fossils  intricate  problems  in  phylogeny  or  life  history  may  be  solved. 
To  have  much  value,  however,  young  specimens  must  be  very  small, 
and  these  can  not  be  picked  up  in  the  field.  Where  brachiopods 
abound,  whether  in  clay  or  of  a  siliceous  nature  in  limestone,  material 
should  be  collected  in  bulk  and  prepared  later  by  washing  or  etching 
with  weak  muriatic  acid.  This  method  of  collecting  generally  results 
in  securing  fossils  that  otherwise  will  not  be  observed. 

To  Dr.  Charles  E.  Beecher,  of  Yale  University  Museum,  the  best 
thanks  of  the  writer  are  especially  due  for  the  continued  interest  taken 
in  this  catalogue,  as  well  as  for  valuable  suggestions  regarding  classi- 
fication ;  and  to  Mr.  Charles  D.  Walcott,  Director  of  the  United  States 
Geological  Survey,  for  favors  relating  to  the  publication  of  the  paper. 

To  the  following  gentlemen  the  grateful  acknowledgments  of  the 
writer  are  due  for  specimens  or  for  suggestions  in  synonymy:  Prof. 
J.  F.  Whiteaves,  Canadian  Geological  Survey;  Prof.  II.  S.  Williams, 
Yale  University ;  Director  Charles  D.  Walcott,  Dr.  W.  H.  Dall,  Dr.  T.  W. 
Stanton,  and  Dr.  George  H.  Girty,  United  States  Geological  Survey; 
Prof.  R.  P.  Whitfield,  American  Museum  of  Natural  History;  Prof. 
N.  H.  Winchell,  State  geologist  of  Minnesota;  Mr.  E.  O.  Ulrich,  New- 
port, Kentucky;  Mr.  S.  A.  Miller,  Cincinnati,  Ohio;  Mr.  R.  R.  Rowley, 
Louisiana,  Missouri,  and  Mr.  D.  K,  Gregor,  Fulton,  Missouri;  and  to 
Dr.  C.  Davies  Sherborn,  of  the  British  Museum,  for  valuable  sugges- 
tions in  bibliography. 

C.  S. 
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A  SYNOPSIS  OF  AMERICAN  FOSSIL  BRACHIOPODA, 
INCLUDING  BIBLIOGRAPHY  AND  SYNONYMY. 


By  Charles  Schuohert. 


CHAPTER    I. 

GEOI^OGIC  DEVELOPMENT  AND  GEOGRAPHIC   DISTRIBU- 
TION OF  AMERICAN  FOSSIL.  BRACHIOPODA. 

GEOLOGIC  DEVELOPMENT. 

Upward  of  2,500  species  of  brachiopods  have  been  described  or 
identified  from  the  sediments  of  the  North  and  South  American  con- 
tinents and  adjacent  islands.  Of  these,  2,053  are  recognized  in  this 
catalogue,  the  other  species,  about  20  per  cent,  being  considered  as 
synonyms. 

Little  is  known  of  the  fossil  forms  from  South  America.  Forty-eight 
genera  are  represented  by  159  species,  ranging  from  the  Cambrian 
upward.  Of  these,  125  are  from  the  Paleozoic  and  34  from  the  Meso- 
zoic.  The  Cambrian,  Ordovician,  and  Jurassic  brachiopods  require 
further  study,  since  authors  have  given  little  or  no  attention  to  their 
internal  characters,  and  also  have  too  readily  identified  them  with 
well-known  European  species. 

In  North  America  there  are  1,922  species,  of  which  1 ,859  are  restricted 
to  tlie  Paleozoic.  In  1880  Zittel,*  on  the  basis  of  Bigsby's  Thesaurus, 
gave  a  total  of  4,243  species  of  Paleozoic  Brachiopoda.  Since  Bigsby's 
compilation  the  total  has  probably  been  increased  to  6,000  species, 
about  one-third  of  which  occur  in  North  America.  On  account  of 
tbeir  good  preservation  and  great  abundance,  both  in  species  and  indi- 
viduals, throughout  the  Paleozoic,  the  brachiopods  in  North  America 
are  of  particular  value  in  stratigraphic  and  correlative  geology. 

In  the  Mesozoic  there  is  a  remarkable  scarcity  of  brachiopods,  since 
but  49  species  have  been  recorded,  and  many  of  these  are  rare.  The 
Cenozoic  representation  is  even  smaller,  there  being  but  14  species. 
This  scarcity  of  post- Paleozoic  brachiopods  is  very  apparent  in  the 
oldest  system  of  the  Mesozoic,  the  Triassic,  from  which  but  11  species 
have  been  described,  whereas  in  the  Carboniferous  there  are  478 


»Handbach  der  PalaoDtologio,  Vol.  I,  1880,  pp.  709-710. 
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species.  In  marked  contrast,  also,  is  this  lack  of  bracbiopod  conti- 
nuity wben  compared  with  tbe  Alpine  Trias,  from  whicb  Bittner  has 
described  380  species;  but  nowhere  else  is  this  system  known  to  have 
so  large  a  development.  This  evidence  not  only  indicates  a  decadence 
of  the  class  during  late  Paleozoic,  but  epeirogeuic  movements  as  well 
near  the  close  of  the  American  Carboniferous,  for  none  of  the  478 
species  of  this  system  pass  into  the  Trias. 

With  the  Trias  a  new  facies  of  brachiopod  life  is  initiated ;  many  of 
the  familiar  types  of  Paleozoic  shells  had,  at  that  time,  long  since 
ceased  to  live  or  had  ended  in  the  Carboniferous  or  Permian.  The 
superfamilies  Acrotretacea,  Obolacea,  and  Pentameracea  have  died 
out,  while  the  Lingula<;ea,  Discinacea,  Craniacea,  Strophomenacea,  and 
Spiriferacea  are  sparingly  represented,  and  commonly  by  small  species. 
Before  the  close  of  the  Jurassic  system  the  Spiriferacea  also  disap- 
peared, so  that  since  the  Cretaceous  era  the  class  is  practically  repre- 
sented by  rhynchonellas  and  terebratulas,  with  a  few  scattering  species 
of  Lingula,  Crania,  and  Discinisca. 

In  the  American  Jurassic  there  are  but  13  species,  and  all  are  rare. 
How  remarkable  is  this  representation  when  contrasted  with  the  Jura 
of  Europe,  where  certain  beds  of  the  Lias,  Dogger,  and  Malm  terranes 
contain  millions  of  specimens  of  a  few  species  belonging  to  tlie  families 
Terebratulidae  and  Ehynchonellidie.*  The  Cretaceous  has  26  species, 
also  a  meager  representation,  and  yet ''  outside  of  Europe,  North  America 
is  the  most  imi)ortant  for  the  occurrence  of  Cretaceous  Brachiopoda.'^^ 
The  American  Eocene  has  9  species  and  the  Neocene  5.  The  disparity 
between  the  European  and  American  Cenozoic  bnichiopod  faunas  is 
partly  due  to  the  scarcity  of  marine  deposits  representing  the  different 
horizons  in  America. 

The  geograi)hic  distribution  of  the  63  post-Paleozoic  species  shows 
that  30  are  found  along  the  eastern  and  southern  border  of  the  United 
States,  15  on  the  Pacific  Coast,  and  18  from  the  Arctic  Circle  south  to 
about  the  fortieth  parallel  and  between  the  one  hundredth  and  the  one 
hundred  and  twentieth  meridians. 

The  Trias  of  eastern  North  America,  with  its  unfavorable  shore 
deposits,  has  but  one  species,  while  the  Cordilleran  Sea^  to  the  east  of 
the  liocky  Mountains  has  7,  and  these  were  there  followed  by  5  other 
species  in  the  Jurassic  system.  A  larger  brachiopod  fauna  may  have 
existed  in  the  deeper  waters  of  the  Atlantic  Trias,  but  nothing  of  it  is 
known.  In  Cretaceous  times  conditions  were  again  more  favorable, 
10  forms  being  recorded  from  the  Atlantic  border  of  North  America,  10 
from  the  Pacific,  and  6  from  the  interior  Cordilleran  Sea.  Toward  the 
close  of  the  Cretaceous  the  Cordilleran  Sea  became  more  and  more 


'Zittel,  op.  cit.,  p.  714. 

»Il)id.,  p.716. 

*F(>rtb»)  areas  covered  by  this  and  the  MissiMippinn  and  Appalachian  scan,  Hce  Walcott'H  prosi- 
dentin!  addretan.  Gootosic  timo  as  Indicated  by  the  nediuientary  rocks  of  North  America:  Proc.  Am. 
Assoc.  Adv.  Sci.,  Vol.  XLII,  1893. 
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unfit  for  marine  life,  and  no  brachiopods  are  known  &om  the  Tertiary 
deposits  of  this  area.  From  the  eastern  North  American  Tertiary  9 
species  are  known,  bat  only  2  from  the  Pacific  border.  In  recent  times 
conditions  are  apparently  more  favorable  for  the  introduction  and 
existence  of  brachiopods  from  other  areas,  as  14  species  have  been 
dredged  from  the  Atlantic  and  24  from  the  Pacific  continental  plateaus 
of  North  America. 

The  living  forms  are  aniversally  distributed  in  the  seas  of  the  world.  Their  range 
in  depth  is  no  less  extended.  They  occur  in  shallow  waters,  at  low- water  mark, 
and  varying  degrees  of  depth,  from  200  to  600  fathoms  being  the  usual  limit  of  the 
majority  of  species.  Several  far-ranging  abyssal  species  were  dredged  in  from  1,000 
to  2,000  fathoms.  The  delicate  transparent  shell  of  that  interesting  little  Terebratu- 
loid,  Liothyrina  Wyvillei  Davidson,  was  actually  obtained  in  a  living  condition  by 
the  Challenger  expedition  from  the  enormous  depth  of  2,900  fathoms,  or  3^  miles,  at 
the  bottom  of  the  South  Atlantic  Ocean. ^ 

In  the  North  American  Cambrian  there  are  116  species  described,  a 
far  greater  development  than  in  any  other  country.  Davidson  rec^ords 
but  14  species  in  Great  Britain,  while  Bigsby,  in  1868,  gave  the  total 
for  this  system  as  126  for  all  countries.  In  the  next,  or  Ordovician, 
system  the  rapidity  of  brachiopod  differentiation  is  remarkable.  There 
are  310  species  known  in  North  America,  an  increase  nearly  three 
times  that  of  the  Cambrian.  Bigsby's  percentage  of  increase  for  this 
system  is  even  greater,  since  in  1868  he  listed  556  Ordovician  species, 
which  represent  a  growth  of  nearly  four  and  one-half  times  that  of  his 
Cambrian  total  of  126. 

While  there  is  much  specific  diflfereutiation  throughout  the  Ordovi- 
cian, it  is  a  notable  fact  that  the  essential  types  of  brachiopods  of  this 
system  are  also  found  near  its  base  in  the  Calciferous.  In  the  Chazy, 
or  next  younger  horizon,  the  species  are  very  much  like  those  of  the 
Trenton,  where  this  class  has  great  and  varied  representation,  which 
is  maintained  to  the  end  of  the  Ordovician.  It  is  also  true  that  the 
species  become  more  generalized  structurally  as  the  Cambrian  is 
approached,  and  most  rapidly  so  toward  the  base  of  the  Ordovician. 

The  evolution  of  the  Cainbrian  brachiopods  is  similar  in  its  history 
to  that  of  the  Ordovician,  except  that  there  the  differentiation  was 
along  more  fundamental  structural  lines.  In  the  following  table  it  is 
seen  that  the  four  orders  of  the  class  Brachiopoda  began  with  the 
Lower  Cambrian,  and  that  throughout  this  system  differentiation  was 
mainly  of  family  importance,  since  none  of  these  divisions  has  many 
genera  or  species.  Where  minor  groups  occur  in  quantity  it  is  always 
in  the  more  primitive  divisions,  as  in  the  Atremata.  In  none  of  the 
other  three  orders  is  there  a  similar  rapid  differentiation  in  the 
Cambrian. 


■Agnes  Crane,  Geol.  Mag.,  Dec.  IV,  Vol.  II,  1805,  p.  3  (extract). 
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Table  showing  the  differentiation  of  the  Brachiopoda  during  Cambrian  time. 


Namber 

of 
species. 

Number 

of 
genera. 

14 

Number ' 

of 
families. 

8    i 
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mata 

species. 
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mata 

species. 

17 
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inuta 
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Upper  Cambrian  . . . 

51 

30 

Middle  Cambrian. .. 

39 

12 
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19 

16 

4 

I     Lower  Cambrian  . .. 

31 

12 

7 

1 

17 

5 

8 

The  earliest  deep-water  deposits  of  the  Siluriau,  the  Clinton  fornui 
tion,  have  a  brachiopod  fauna  which  is  qaite  different  from  tliat  of  tin* 
Ordovician.  The  Atremata,  Neotremata,  and  Protremata  are  nuicli 
like  those  of  the  Ordovician,  but  the  Spiriferacea  of  the  Telotreinata, 
the  most  characteristic  brachiopods  of  the  Silurian,  have  here  attained 
a  great  variety  of  forms,  with  varied  brachydial  structures.  Through- 
out the  American  Silurian  the  brachiopods  show  little  structural  difler- 
entiation,  but  in  the  Lower  Helderberg,  at  the  base  of  the  Devonian, 
the  spire- bearers  are  changing  and  assuming  characters  which  are  fully 
developed  in  the  higher  Devonian.  Here  also  occur  the  oldest  loop- 
bearers,  or  Terebratulacea,  though  the  ontogeny  of  Zygospira  seems  to 
show  that  this  superfamily  originated  in  the  Ordovician. 

In  the  Mississippian  Sea  deposition  was  apparently  quite  continuous 
throughout  Devonian  and  Carboniferous  times,  and  not  much  inter- 
rupted by  earth  movements.  The  faunas  of  these  systems  in  this  area 
show  no  rapid  evolution  along  any  of  the  brachiopod  phyla.  The 
species  of  the  basal  member  of  the  Carboniferous,  the  Waverly  or 
Kinderhook,  are  not  unlike  those  of  the  Chemung  of  the  Upj^er 
Devonian,  nor  is  there  any  great  faunal  difference  between  the  Kas- 
kaskia  of  the  Lower  Carboniferous  and  the  productive  Coal  Measures 
above. 

From  the  foregoing  rapid  summary  of  the  geologic  history  of  Amer- 
ican brachiopods,  it  follows  that  differentiation  in  the  Paleozoic  is  most 
rapid  near  the  base  of  the  older  systems,  and  diminishes  in  force  from 
the  older  to  the  younger  geologic  divisions.  While  earth  movements 
in  America  were  greater  and  more  numerous  during  the  early  Paleozoic 
than  later  in  and  just  previous  to  the  close  of  this  time,  yet  the  early 
and  rapid  evolution  of  the  class  is  probably  due  not  only  to  the  varying 
conditions  produced  by  these  movements  but  also  to  the  greater  plas- 
ticity of  the  class  during  the  Cambrian  and  Ordovician  eras. 

There  are  311  species  in  the  American  Silurian,  increasing  to  662  in 
the  Devonian,  while  the  Carboniferous  representation  declines  to  478 
species.  In  1880  Zittel  gave  a  total  of  1,366  species  for  the  Devonian, 
871  for  the  Carboniferous,  and  but  30  for  the  Permian.  Waagen's 
researches  in  the  Permian  of  India,  however,  have  increased  this 
representation  considerably. 

There  is  no  more  striking  evidence  than  these  figures  needed  to  show 


^ 


s;cHucHEBT.]  GEOGRAPHIC   DISTRIBUTION.  17 

the  very  rapid  increase  of  the  class  during  the  Ordovician,  its  culmina- 
tion in  the  Devonian  era,  and  its  rapid  decline  in  the  Carboniferous. 

Of  the  230  established  Paleozoic  genera,  not  fewer  than  186  are  rep- 
resented in  Korth  America. 

GEOGRAPHIC   DISTRIBUTION. 

The  geographic  distribution  of  North  American  Paleozoic  brach- 
iopods  is  extensive,  since  30  per  cent,  or  537  species,  had  great  areal  or 
borizontal  dispersion.  One  hundred  and  seventeen  species  are  found 
in  both  the  Mississippian  and  Cordilleran  seas,  and  of  these  36  are 
also  known  to  occur  in  foreign  countries.  The  number  of  species  com- 
mon to  North  America  and  other  continents,  however,  is  121. 

When  considered  chronologically,  it  is  observed  that  20  per  cent  of 
the  Cambrian  brachiopods  have  great  geographic  distribution,  and  that 
this  increases  to  32  per  cent  in  the  Ordovician,  Silurian,  and  Devonian, 
and  declines  to  28  per  cent  in  the  Carboniferous.  Greatest  specific 
dispersion,  however,  is  most  noticeable  in  the  Devonian  and  Carbon- 
iferous, where  Atrypa  reticular is^  Leptceiia  rhomboidalis^  Orthothetes 
a'enistriatusy  Productus  semireticulatus,  P.  punctatuSj  RhynchoneUa 
pleurodon,  Spirifei'  diftjuncttis,  and  8.  striatus  have  almost  world-wide 
distribution  and  great  vertical  or  chronologic  range.  Many  similar 
species  common  to  America  and  several  European  countries  could  be 
mentioned. 

Specific  distribution  increases  with  ordinal  rank.  In  the  radical  order 
Atremata  25  ]>er  cent  had  dispersion,  increasing  to  27  per  cent  in  the 
Neotremata,  and  to  32  per  cent  in  the  Protremata  and  Telotremata. 

From  the  above  considerations  it  is  evident  that  brachiopods,  as  a 
rule,  can  not  be  of  great  value  in  correlating  over  wide  areas  minor 
Devonian,  but  particularly  Carboniferous,  horizons.  In  the  Cambrian, 
Ordovician,  and  Silurian,  however,  these  fossils  are  of  great  value  for 
stratigraphic  purposes.  Since  post-Paleozoic  brachiopods  are  not  com- 
mon in  America,  they  can  have  little  stratigraphic  value,  but  in  the 
Trias  and  Jura  of  Europe,  where  species  and  individuals  are  common, 
reliance  can  be  placed  upon  them,  and  they  are  there  regarded  as  next 
in  importance  to  the  Ammonoidea  for  correlation.  When  paleontology 
shall  have  advanced  suflSciently,  so  that  extracontinental  correlation 
of  Paleozoic  formations  can*  be  taken  up  in  detail,  it  will  be  seen  that 
brachiopods,  because  of  their  wide  dispersion,  abundance,  and  favora- 
ble preservation,  will  be  of  great  service  in  working  out  i)ath8  of 
migration  and  intercommunicating  oceanic  basins. 
Bull.  87 2 
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Table  I. — Bnuhioped  gcntra  alphabeticatlii  arranged,  efc— Coutiaiied. 
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Table  I. — Bravkiopod  genera  alphabetitMlly  arranged,  cic. — Contintioil. 
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Tabije  l.—Brachiopodgaieni  alphaheticalls  arrangal,  e/t.— Coutiuiied. 
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Taule  I. — Brachiapod  gcKtra  alj/habilicall!/  arranged,  efc— Coutiiiited. 
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Taiile  I. — Brachiqpod  i/tntra  alphabeticalln  arranged,  etc — Coutioued. 
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T*BL£  U. — Xorlh  Awterican  Paltoioia  reprmtnlation  of  Ike  order),  tujier/aniliei,  and 
/amiliei,  geologicalli/  arranged.  • 


aapsTbinlly,  ud  fkmllj. 


OboUdf 

TrlraenllidB... 

4uperf.  Lln^lfec^a ., 

FBrnLlngiilrtlldiB... 
LiDeiilldie 

rKcoIreni»t« 

inpcrf,  DiBcLnKM 

Fam.  TnnuilidiD 

Dldclnide 

AcnlntldiB — 
HiphanDtntidB 


BDllile... 


■f.Th««c«i. 

EUn.  KnCoTglnlds . . . 
Elch«BliUi>l».. 


jn.  CllUmbaiiltldn  .. 
SjntfophiW*  — 
PoramlioiiilidfB . . . 
rcntiimerldn 


Saperf.  Hoftlncea ^. 

Fun.  Protorhyni-hlila 

RhjnchaoellldKi :  m 

Huperf.  TerehrntnUceii '  7B 

rum.  CoBlroDBlUdffi 1  30 

Terebnilallde 41 

Tt„pi.lokpUiJj« I  2 

Superf.  SplriftiUM iM 

Fam.  AtiypidB j  45 

Spirlfaiids ZIS 

AthyridiB 1«3 
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TABLES  OF  NORTH  AND   SOUTH  AMERICAN  SPECIES 

GEOLOGICALLY  ARRANGED. 

Table  III,  Cambrian. — Table  IV,  Ordovician. — Table  V,  Silurian. — Table  VI, 
Devonian. — ^Tablb  VII,  Carboniferous  and  Permian. — Table  VIII,  Meso- 
ZOIC. — Table  IX,  Cknozoic  and  Recent. — Table  X,  South  American  Fossil 
Brachiopoda. 

Table  III. — Cambrian  Brachiopoda. 
[Sp«cie8  preceded  by  an  osteriak  (*)  are  foand  in  the  Ordovicinu  also.] 


Species. 


Lower 

Middle 

Cam- 

(^am. 

brian. 

brian. 

Acrothele  ( 7)  dichotoma  Waloott 

Acrothele  matthewi  (Hartt) 

Acrothele  matthewi  costata  Matthew 

Acrothele  matthewi  lata  Matthew 

Acrothele  matthewi  prima  Matthew 

Acrothele  subsidna  (White) 

Acrotreta  baileyi  Matthew 

Acrotrettk  gemma  Billings 

Acrotreta  gemma  depressa  Walcott 

Acrotreta  gemmiila  Matthew 

Acrotreta  microscopica  (Shumard) 

Billingselln  alberta  (Walcott) 

Billingaella  billingsi  (Hartt) 

Billingsella  coloradoensis  (Shmnard) 

Billingsella  featinata  (Billings) 

Billingsella  laioarensis  (Matthew) 

Billingsella  orientalis  ( Whitfield) 

Billingsella  quacoensis  (Matthew) 

BillingseUa  transversa  (Walcott) 

Billingsella  whitfleldi  (Walcott) 

Botsfordia  polchra  Matthew 

Crania  {h  columbiana  Walcott 

Dalmanella  melita  (Hall  and  Whitfield) 

Discina  ( f )  inntilis  HaU 

Diacinopsis  gulielmi  Matthew 

Elkania  desiderata  (Billings) 

Iphideabella  Billings 

Iphidea  labradorica  (Billings) 

Iphidea  labradorica  swantonensis  (Walcott). 

Iphidea  omatella  Hall  and  Clarke 

Iphidea  pannnla  (White) 

Iphidea  prtMpectensis  (Walcott) 

Iphidea  sculptilis  (Meek) 

Iphidea  stissingensis  (Dwight) 

Katorgina  cingolata  Billings 

Katorgina  ( 1)  pterineoides  Matthew 

Lingal»  ( f )  calomet  X.  H.  Winchell 

Lingnla  ( f )  elliptica  Emmons 

Llngnla  ( f)  manticula  White 

Lingnla  (?)  mosia  ELall 

Lingula  (?)  morrayi  Billings 

*Lingula  quobecensis  Billings 

Lingula  (?)  striata  Emmons ■ 

Linguklla  ampla  Owen 

Lingulella  aurora  Hall ,. 


X 


X 


X 


x 

X 


X 
X 
X 


X 
X 


Xf 


X 
X 

X 

X 

A 

X 
X 
X 
X 
X 
X 
X 


X 


X 
X 


X 


X 


.\ 


Upper 
Cam- 
brian. 


X 


X 
X 


X 


X 
X 
X 
X 
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Ulddle  I   1 
Cm.     ]     . 


LlBtnlclU  (t)  ljilllngsaD»(W1ilteBrB(l .... 

LiBICiilallK(T)vivUU<^iJl|.  

LiBtEDlallB  dawuDi  Mntlhew  

lJg(alelU^lla(BillaDil  WbltSeU) 

LtugnMla  gnBTlliiDiin  'Wnlcoll       

LiBpllllI^  (()  iDfl't' Uatthev 

LiBEnlrU*  ( r)  InflaU  otbUi  MaUbtv 

'I.in::a1<rllainD<MBllliiicai 

LllgnldU  Ui^i  Uitlbeir 

LingoUJla  limilmn  MmL 

UoSDlellB  ItngiJoldeii  Uatttaew 

LtnenWImTPMooDpUiWakotl 

LlBCnlcUiiDiirtlDsualiUiiibnw. 

■LlDpildlniqinauBalliinaThitfldd.... 

LioinlellkrwluUlfaUbew 

LiDEnlelU  11111x1  MMthew 

LInKiileUaiUiTliBlnDTlbttbev 

LlBgnlcUaitoueana  n'liliadO 

LlngulrllawlDonaHaU  

I-lngulrpla  acum  Inata  iConrad) 

LlDjnlepi*  BCuUmgolu  (Buemrr) 

LlDaulcpiacnDealuiWliilflfJil 

*Liueul«p»    I)  mitritBiillaDd  WhltBeld.- 

LlDialeplamatiDaUaBall 

llnculcpia  ploilfomiia  Oirni 

Llnini1<pU  prima  (HdU) 

IJnsnlrpiBl'riniipfcinuia  VbiUield 

LiDD;)r«Dnla  lif^Kt  DavldMtn     - 

l-inuaraonla  mi~i>rii4ttiUlD^a| 

LliiDBnDi]UpnUaaa(BllllllKB| 

LlnoanoDia  ugltUlli  ti£oDlca  Walcott ... 


ObolfUai:l>ntnMJi'uIlllllBgn 

Obolalla  Circe  BlIlinKB 

Obolrlla  craua  (Hall) 

•Obolrlla  |  T>  dUcoldea  Hall  ud  WhitBt 

OboMlagBmiBallilllnGK      

Obolellair>^mniDbiUat1bciw  

•ObolellD    riidaHillingi  

Obolella  mlnum  (Hall  nnd  Wfallfield) .. 


ObnlilU  BUUa  Ford 

Obolella  pedcnalcle*  Wbltadd . . 

ObolelU  polila  Hull 


OMm 


Obolua(l)miirTay[ItilllDK> 

ObolniprlsJiDDiiUaltbew       

Olulii*  pnlrbft  ^laltliew      

«ti(.lu*»rulEeiisUalll>Q« 

Oililcula    tjcTcmtrlMEmioDnB ... 

Oltlitt  It)  Bpl(!alla  DilliDgB 

Ottila(D,>urTln'U.l»  Wall-oil.  ... 
la  Valoott .. 
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Tabub  IV. — Ordovician  Braohiopoda — Continued. 


Species. 


Eoordovician. 


Caloifer- 
ous. 


Meeoordo- '  Neoordo- 
vician.         vician. 


Trenton, 
Chazy.   ;  Black  Kiver, 
Birdseye. 


Dalmanella  testadlnaria  (Dalman) 

Dalmanella  teatndinaria  emacerata  Hall 

Dalmanella  teatudinaria  meeki  (Miller) 

Dalmanella  teatudinaria  mnltisecta  (Jamee)  Meek  ep. 

Dinobolos  canadensis  (Billings) 

Dinobolns  magnificos  (Billings) 

Diuobolus  ( ?)  parrua  Whitfield 

Dinorthis  deflecta  Conrad 

Dinorthis  fontinalia  (White) 

Dinorthis  iphigenia  (Billings) 

Dinorthis  meedsi  Winchell  and  Schachert 

Dinorthis  meedsi  germana  Winchell  and  Schnchert. . . 

Dinorthis  pectinella  (Emmons) 

Dinorthis  pectinella  sweeneyi  N.  H.  Winchell 

Dinorthis  platys  (Billings) 

Dinorthis  porcata  (McCoy) 

Dinorthis  proarita  Winchell  aud  Schuchert 

Dinorthis  retrorsa  (Salter) 

Dinorthis  snbqnadrata  Hall 

Discina  (f)  sublamelloaa  XJlrich 

Eichwaldia  subtrigonalis  BiUings 

Elkania  ambigaa  ( Walcott) 

Glaaaia  romingeri  Hall  and  Clarke 

Glossina  craasa  ( HaU) 

Gloaaina  cyane  (Billings) 

Glossina  deflecta  Winchell  and  Schuchert . .  /. 

Glossina  hurlbuti  N.  H.  Winchell 

Glossina  trentonensis  (Conrad) 

Hebertella  battin  (Billings) 

Hebertella  bellarugosa  (Conrad) 

Hebertella  borealis  (Billings) 

Hebertella  imperator  (Billings) 

Hebertella  insculpta  Hall 

Hebertella  lonenais  (Walcott) 

Hebertella  maria  (Billings) 

Hebertella  occidentalia  Hall 

Hebertella  occidentalis  sinnata  Hall 

Heterorthis  olytie  Hall 

Lept«na  charlottce  Winchell  and  Schnchert 

*  Leptsna  rhomboidalis  ( Wilckens) 

Lept«na  unicostata  Meek  and  Wortheu 

Leptella  sordida  (Billings) 

Leptella  deciplens  (Billings) 

Leptobolus  grandis  Matthew 

Leptobolus  insignia  Hall 

Leptobolas  lepis  Hall 

Leptobolus  occidentalis  Hall , 

Lingnla  fequalia  HaU 

Llngula  beUi  BUlings 

Lingula  beltrami  Winchell  and  Schuchert •. . . . 

Llngula  bisulcata  Ulrich 

LisgoU  britels  Billings 
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Table  IV .-^Ordovician  Brachiopoda — Continued. 


Species. 


Lingnla  ( f )  canadensiii  Billinj^ 

Lingula  cincinnatiensis  Hall  aod  Whitfield 

Lingtila  clathrata  WinchcU  and  Schnchert 

Lingula  cobourgensis  Billings 

Lingula  covingtonensis  Hall  and  Wliitfleld 

Lin  gnla  carta  Conrad 

Lingula  (?)  dolata  Sardeaon 

Lingula  elderi  Whitfield * 

Lingula  olongata  Hall 

Lin gnl a  CTa  Billings 

Lingula  forbesi  Billings 

Ling^ula  howley i  Matthew 

Lingula  huronensis  Billings 

Lingula  iole  Billings 

Lingula  iowensis  Owen 

Lingula  iris  Billings 

Lingula  klngstonensis  Billings 

Lingula  lyelli  Billings 

Lingula  mantelli  Billings 

Lingula  modesta  Ulrich 

Lingula  morsii  N.  H.  Winchell 

Lingula  nympha  Billings 

Lingula  ob  tusa  H  all 

Lingula  papilloea  Emmons 

Lingula  perry!  Billings 

Lingula  Philomela  Billings 

Lingula  progne  Billings 

f  Lingula  quebecensis  Billings 

Lingula  rectilatcralis  Emmons -. . . . . 

Lingula  riciniformis  Hall 

Lingula  riciniformis  galenensis  Winchell  and  Schuchert 

Lingula  vanhomi  Miller 

Lingula  whitfieldi  Ulrich 

Lingnlaama  galenensis  Winchell  and  Schuchert 

Lingulaama  schucherti  Ulrich 

Linffulella  (?)  cuneata Matthew 

ILingulella  Irene  (Billings) 

tLinguloUa  minuta  Hall  and  Whitfield 

Lingiilella  roberti  Matthew 

Xjingulella  selwyni  Matthew 

ILingnlepis  (r)m8Bra  Hall  and  Wbitaeld 

Xjingulobolns  aflSnis  Billings 

XJngttlobolus  affinis  cuneata  Matthew 

Xiingulops  norwoodi  (James) 

X^ingulopa  whitfieldi  Ball 

10boleUa(r)discoidea  Hall  and  Whitfield 

IObolelU(f)ida  Billings 

Orbiculoidea  lamellosa  Hall .* 

Orbiculoidea  tenuistriata  (Ulrich) 

Orthidium  gemmicula  (Billings) 

Ortbls(?>  acuminata  BillingH 

Orthia  owmuaU  Salter 


Eoordovician. 


Me^oordo- 
vician. 


Calcifer- 
ous. 
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Chazy. 
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Table  IV. — Ordovician  Brachiopoda — Continned. 


Species. 


Orthia  ( f )  centrilineata  Hall 

OrthiH  corinna  Billings 

Orthis  costalia  Hall 

Orthis  (?)  delicattila Billings 

Orthis  (?)  desraoplcnra Meek 

Orthis  (?)  oadocia Billings 

Orthis  earyone  Billings 

Orthis  liipi>oly te  Billings 

Orthis  (?)  holstoni  (Safford)  Hall 

Orthis  ( ?)  leptienoides  Emmons .^ 

Orthis  menapiffi)  H icks 

Orthis  (?)  minna Billings 

Orthis  ( ?)  morrowensis  James 

Orthis  (?)  mycale  Billings 

Orthis  panderiana  Hall 

Orthis  (?)  pigra  Billings 

Orthis  (?)  porda  Billings 

Orthis  (?)  pumihiUlrich 

Orthis  ( ?)  saffordi  Hall  and  Clarke 

Orthis  (?)  sola  Billings 

Orthis  tricenaria  Conrad 

Orthis  (?)  tritonia  BillingH 

Orthorh ynchala  linneyi  (James) 

Parastrophiu  divergens  Hall  and  Clarke 

Parastrophia  hemiplicata  Hall 

Parastrophia  hemiidicata  rotunda  (Winchell  and  Schuch- 

ert) 

Parastrophia  obscura  (Hall  and  Whitfield) 

Parastrophia  soofieldi  (Winchell  and  Schuchert) 

Patcrula  amii  Schuchert 

Pholidops  cincinuatiensis  Hall 

Pholidops  subtruncata  Hall 

Pholidops  trentonensis  Hall 

Pholidops  trentonensis  minor  Winchell  and  Schuchert. . . 

Platystrophia  acuminata  James 

Platystrophia  acntilirata  (Conrad) 

•  Platystrophia  biforata  (Schlotheim) 

Platystrophia  crassa  (James) 

Platystrophia  laticostata  Meek 

Platystrophia  lynx  (Eichwald) 

Plectambonites  gibbosa  Winchell  and  Schnchert 

Plectambonit«H  plicatella  (Ulrich) 

•  Plectambonites  sericea  (Sowerby) 

Plectorthis  seqnivalvis  Hall 

Plectorthis  dichotoma  Hall 

Plectorthis  elhfc  Hall 

Plectorthis  flssicosU  Hall 

Plectorthis  jamesi  Hall 

Plectorthis  kankakeusis  (McChesney ) 

Plectorthis  plicatella  Hall 

Plectorthis  sectostriata  (Ulrich) 

Plectorthis  triplicatella  (Meek) 


Eoordovician. 


Calciler- 
ous. 


Chazy. 


Mesoordo- 
vician. 


Trenton, 
Black  River, 
Birdseye.  j 


Xeoordo- 
vician. 

Cincin* 
-nati. 
Utica. 
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Tabus  IY. — Ordovician  Brachiopoda^-^^outinned. 


Species. 


Plectorthis  wbitfieldi  (N.  H .  Wiochell) 

PolytoBchia  apicalis  (Whitfield) 

Protorhyncbft  dubia  Hall 

Raflnesquina  altemata  (Conrad)  Emmons 

Baflnesquina  altemata  altemistriata  Hall 

Raflnesquina  altemata  fracta  (Meek) 

Raflnesquina  altemata  loxorhytis  (Meek) 

Raflnesquina  alternata  nasuta  (Conrad) 

Raflnesquina  (f)  atava  (Matthew) 

^Raflnesquina  ceres  (Billings) 

Raflnesquina  deltoidea  (Conrad) 

Raflnesquina  fasciata  Hall 

Raflnesquina  imbrex  (Pander) 

Raflnesquina  incrassata  (Hall) 

Raflnesquina  kingi  (Whitfleld) 

Raflnesquina  lata  Whiteaves 

Raflnesquina  mesacosta  (Shumard) 

Raflnesquina  mixmesotensis  (N.  H!  Winchell) 

Raflnesquina  minnesotensis  inqnassa  (Sardeson) 

Raflnesquina  nitens  (Billings) 

Raflnesquina  squamula  (James) 

Raflnesquina  tenuilineata  (Conrad) 

Raflnesquina  ulrichi  (James) 

Retaia  (?)  granulifera  (Meek) 

Rhj-nchonella  (?)  acutirostris  Hall 

Rhyncbonella  ( ?)  anticostiensis  Billings 

Rhynchonella  ( ?)  corintbia  Billings 

*  Rhynchonella  ( ?>  janea  Billings 

Rhyncbonella  ( ?)  neenah  Whitfield 

Rhynchonella  ( ?)  orientalis  Billings 

Rbyuchonella  (?)  sordidaHall 

Rhyncbonella  ( 7)  snbtrigonalis  Hall 

Rhyncbotrema  ainslsi  (N.  H.  Winchell) 

Rhy nchotrema  capax  (Conrad) 

Rhyncbotrema  dentata  (Hall) 

Rhyncbotrema  iniequivalvis  (Castelnau) 

Rhyncbotrema  inaequivalvis   laticostata  Winchell 

Scbucbert 

Rhyncbotrema  ottawaensis  (Billings) 

Rhyncbotrema  perlamellosa  (Whitfleld) 

Sceoidium  antbonensis  Sardeson 

Scenidium  ( 7)  merope  (Billings) 

Schizambon  ( ?)  dodgii  Winchell  and  Scbuchert 

Schizambon  ( 7)  flssns  canadensis  Ami 

Schizambon  ( 7)  lockii  Winchell  and  Scbucbert 

Schizambon  typicalis  Walcott 

Schizocrania  filosa  Hall 

Schizocrania  ( f )  rudis  Hall 

Scbisocrania  scbncbertl  Hall  and  Clarke 

Behisotreta  conica  (Dwight) 

Sebisotreta  minntula  Winchell  and  Scbucbert 

SehiiotroU  oralis  Hall  and  Clarke 

BnU.  87. 
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Table  IV. — Ordovioian  Braohiopoda — Continned. 


Species. 


SchizotreU  pelopea  (Biliings) 

SIphonotreta  ( ?)  micala  McCoy 

Siphonotreta  ( ?)  minnesotensU  Hall  and  Clarke 

Spbaerobolus  spisaaa  Billings 

Strophomena  approximata  (James) 

Strophomena  ( ?)  arethnsa  Billings 

Strophomena  billingsi  Winchell  and  Schucliert 

Strophomena  cardiuale  (Whitfield) 

Strophomena  conradi  Hall 

Strophomena  ( f)  declivis  James 

Strophomena  emaciata  Winchell  and  Schnohert 

Strophomena  flnotuoea  Billings 

Strophomena  hallU  Miller 

Strophomena  hecuba  Billings 

Strophomena  (!)  imbeoilis  Billings 

Strophomena  incurvata  (Shepard) 

Strophomena  liBvis  Emmons 

Strophomena  ( 7)  minor  (Waloott) 

Strophomena  neglecta  (James) 

Strophomena  neglecta  acnta  Winchell  and  Schachert 

Strophomena  natans  Meek 

Strophomena  planoconvexa  Hall 

Strophomena  planodorsata  Winchell  and  Schnchert. . 

Strophomena  mgoea  (Rafinesqae)  Blainville 

Strophomena  rugosa  Habtenta  Hall » 

Strophomena  scofieldi  Winchell  and  Schachert 

Strophomena  septata  Winchell  and  Schnchen 

Strophomena  sinoata  Meek 

Strophomena  sulcata  (Yemenil) 

Strophomena  thalia  Billings 

Strophomena  trentonensis  Winchell  and  Schnohert . . 

Strophomena  trilobata  (Owen) 

Strophomena  veto  sta  James 

Strophomena  winchelli  Hall 

Strophomena  wisconsinensis  Whitfield 

Syntrophia  hiteralis  (Whitfield) 

Trematis  crassipuncta  IHrich 

Tremati8(f)dyeri  Miller 

Trematis  fragilis  XTlrich 

Trematis  huronensis  Billings 

Trematis  millepnnctata  Hall 

Trematis  mon trealensis  Billings 

Trematis  oblataUlrich 

Trematis  ottawaensis  Billings 

Trematis  panctostriata  Hall 

Trematis  (?)  pnatalosa  Hall • 

Trematis  qnincnncialis  Miller  and  Dyer 

Trematis  reticularis  Miller 

Trematis  terminalis  Emmons 

Trematis  nmbonata  Ulrich 

Triplecia  cnspidata  Hall 

Tripleda  eztans  (Emmons) ^ 


Eoordovician. 


Caloifer- 
ous. 


X  ? 


Chazy. 


Mesoordo- 
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Neoordo- 
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Table  IY. — Ordovician  Brachiopoda — Contiuued. 


Species. 


Plectorthis  whitfieldi  (N.  H .  WincheU) 

Polytcechia  apic&Iis  (Whitfield) 

ProtorhTDcha  dubia  Hall 

Bafiiieflqnina  altemata  (Conrad)  Emmons 

Baflnesquina  altemata  altemistriata  Hall 

Kafinesquina  altemata  fracta  (Meek) 

lUfinesquina  alternata  loxorhytis  (Meek) 

Bafinesquina  alternata  naauta  (Conrad) 

Bafinesquina  (?)  atava  (Matthew) 

*Rafineaquina  ceres  (Billings) 

Bafinesquinadeltoidea  (Conrad) 

Rafinesqnina  fasciata  Hall 

Raflnesqnina  imbrex  ( Pander) 

Rafinesquina  incrassata  (Hall) 

Bafinesqnina  kingi  (Whitfield) 

Rafinesquina  lota  Whiteaves 

Bafinesqnina  mesacosta  (Shumard) 

Bafinesquinaminnesotensis  (N.  H^  Winohell) 

Rafinesquina  minnesotensis  inqnassa  (Sardeson) 

Bafin«»qnina  nitons  (Billings) 

Bafincsquina  squamula  (James) 

Bafinesquina  tenuilineata  (Conrad) 

Baftne!»qniua  ulrichi  (James) 

Betxia  ( ?)  grannlifera  (Meek) 

BhTnchonella  ( ?)  acutirostris  Hall 

Bhynchonella  ( i)  anticostiensis  Billings 

Bhynchonella  ( ?)  corinthia  Billings 

*  Rh jncbonella  ( ?>  janea  Billings 

Bhynchonella  ( ?)  neenah  Whitfield 

Bhynchonella  ( ?)  orientalis  Billings 

Bhynchonella  ( ?)  sordida  Hall 

Bhynchonella  ( ?)  snbtrigonalis  Hall 

Bhynchotrema  ainslsi  (N.  H.  Winchell) 

Bhy nchotrema  capax  (Conrad) 

Bhynchotrema  dentata  (Hall) 

Bhynchotrema  inaequivalvis  (Castelnan) 

Bhynchotrema   insBquivalvis   laticostata  Winchell 

Scbuchert 

Bhynchotrema  ottawaensis  (Billings) 

Bhynchotrema  perlamollosa  (Whitfield) 

Scenidium  anthonensis  Sardeson 

Scenidium  ( ?)  merope  (Billings) 

Schizambon  ( 1)  dodgii  Winchell  and  Schucbert 

Schlzambon  ( ?)  fissns  canadensis  Ami 

Schizambon  ( T)  lockii  Winchell  and  Schucbert 

Schizambon  typicalis  Walcott 

Schizocrania  filosa  Hall 

Schizocrania  ( f )  rndis  Hall 

Schizocrania  schuchertl  Hall  and  Clarke 

Sehisotreta  conica  (Dwight) 

Schisotrcfta  minutula  Winchell  and  Schucbert 

SehiaotratoOTalia  Hall  and  Clarke 

BolL 


and 


Eoordovician. 


Calcifer- 
ous. 


X 


Chazy. 


Mesoordo- 
vlcian. 


Trenton, 

Blsck  River, 

Birdseye. 


X 


X 


X 


Neoordo* 
vician. 


Cincin- 
nati, 
Utica. 


BR,T 


BR 


Tf 

T 

T 


T 
T 
T 


T 
T 

T 
T 


T 
T 
T 


T 
T 
T 
T 


Ci 


U,Ci 
Ci 
Ci 
Ci 
Ci 


Ci 
U 


Ci 


Ci 
Ci 


Ci 
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U 
Ci 


Ci 


CI 

Ci 
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Ci 
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Ci 


U 
Ci 
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Table  V. — Silurian  Braohiopoda. 

[A = An tioMti :  Ar = ArisaiK ;  CI = Clinton  ;  Gn = Guelph  ;  MS  =  Mesosilnrian  ;  N  =rr  Niagara ; 
NSv=Keo8ilarian  ;  Te  =  Tentaonlite  and  Coralline;  w=Waterlirae.  Species  preceded  by  an 
asterisk  (*)  are  found  in  the  Devonian  also  ;  by  an  obelisk  (t),  in  the  Ordovician.] 


Species. 


Anastrophia  brevirostris  (Sowerby)  Hall... 

Anastrophia  intemascens  Hall 

Anastrophia  interplicata  (Hall) 

Anoplotheca  hemispherica  (Sowerby) 

Andplotheca  planoconvexa  (Hall) 

Anoplotheca  plicatala  (Hall) 

Athyria  ( ?)  solitaria  Billings 

Athyris  ( ?)  tomidula  Billings 

Athyris  ( ?)  turgida  Sbaler 

Atrypa(?)  gibbosa Hall 

Atry pa  (?)  lara  (Billings) 

A  try  pa  laticorrugata  Foerste 

Atrypa  marginalis  (Dalman) 

Atry  pa  nodostriata  Hall 

Atrypa  pboca  (Salter) 

*  Atrypa  reticularis  (Linnieus) 

Atrypa  reticularis  niagarensis  Nettolroth  . 

Atrypa  rngosa  Hall 

Atrypioa  clintoni  Hall  and  Clarke 

Atrypina  disparilis  Hall 

Atrypina  intermedia  Hall 

Billingsella  ( f )  laurentina  (Billings) 

Bilobites  acutilobus  (Kingueberg) 

Bilobites  bilobus  (Linnseus) 

Camarella  lenticularis  Billings 

Camarot€echia  ( 7)  acinus  Hall 

Camarot€Dchia  (7)  acinus  convexa  (Foerste), 

Camarotcecbia  aiquiradiata  Hall 

Camarotoechia  fringilla  Billings 

Camarotccchia  glacialis  Billings , 

Caniarotocchia  ( 7)  indianensin  Hall 

Camarotcechia  ( 7)  neglecta  Hall 

Camarotcrchia  ( 7)  obtusiplicata  Hall 

CamarotcKchiaf  ( 7)  whitii  Hall 

Capellinia  mira  Hall  and  Clarke 

Cbonetes  comuta  Hall 

Chonetes  nova-scotica  Hall 

Chonetes  striatella  (Dalman) 

Chonetes  tenuistriata  Hall 

Chonetes  undulata  Hall 

Clintonella  vagabunda  Hall  and  Clarke 

Clorinda  arcuosa  (McChesney) 

Clorinda  areyi  (Hall  and  Clarke) 

Clorinda  barrandii  (Billings) 

Clorinda  fornicata  (Hall) 

Clorinda  ventricosa  (Hall) 

Conchidium  biloculare  Linnseus 

Conchidiiim  rollotti  Miller 

Conchidium  craasiradiatum  (McChesney) . . 


£o- 
Silurian. 


Mesosilurian. 


Medina. 


Anti- 
cos  ti, 
Clinton. 


CI 
CI 
CI 
A 
A 
A 
CI 
A 
CI 


CI 


CI,  A 


CI 


CI 
CI 
A 
A 


CI 


CI 


CI 


CI 
A 
CI 


Neosi- 
luriau. 


Guelph, 
Arisaig, 
Niagara. 


N 
N 
N 


N 
N 

MS 

N 
N 
N 


N 

Ar 


N 
K 


N 


N 
N 
N 
N 
N 


Ar.  N 
N7 
Ar 

N 


N 


N 

N 

MS 


Tentac- 
ulite, 

Water- 
lime. 


N 


W 
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Table  V. — Silurian  Brachiopoda — Continued. 


Species. 


'Em- 
Silurian. 


MeHosilurian. 


:     Anti- 
Medina.  I     costi, 
CUnton. 


Concbidiom  crassiplicnm  Hall  and  Clarke 

CoQchidium  decnssatum  ( Wbiteaves) 

Conchidium  exponeos  Hall  and  Clarke 

Conchidium  georgiae  Hall  and  Clarke 

Conchidium  greenii  Hall  and  Clarke 

Conchidium  knappi  (Hall  and  Whitfield) 

Conchidium  laqneatum  (Conrad) 

Conchidium  littoni  (Hall) 

Conchidium  multioostatum  (Hall) 

Conchidiom  nysiua  (Hall  and  Whitfield) 

Conchidium  obsoletum  Hall  and  Clarke — 

Conchidium  occidentalo  Hall 

Conchidium  scoparinm  Hall  and  Clarke 

Conchidium  tenoicostatnm  (Hall  and  Whitfield) 

Conchidium  ungniforme  (Ulrich) 

Crania  acadiensis  Hall 

Crania  anna  Spencer 

Crania  dentata  Ringaeberg 

Crania  dubia  Foerste 

Crania  gracilis  Ringueberg 

Crania  setifera  Hall 

Crania  siluriana  Hall 

Crania  npinigera  Hall 

Craniella(f)  clintonensis  Foerste 

Cyclo8pira(0  sparsiplica Foerste 

Cyrtia  exporrecta  ( Wahlenberg) 

CyrtiaraetaHall 

Cyrtia  myrtia  Billings 

Cyrtina  pyramidalia  (Hall) 

Dalmanella  arcnaria  Hall  and  Clarke 

Dalmanella  elegantula  (Dalman) 

Dalmanella  elegantula  parva  (Foerste) < 

Dalmanella  parva  de  Yomenil 

Delthyris  (f)  rugicosta  (Hall) , 

Delthyris  sulcata  Hisinger 

Dictyonella  anticoetiensis  Billings 

Dictyonella  concinna  Hall , 

Dietyonella  corallifera  Hall 

Dictyonella  gibbosa  Hall , 

Dictyonella  reticulata  Hall , 

Dinobolus  conradi  Hall , 

Gloftsina  perovata  (Hall) 

Gypidula  coppingeri  (Etheridge) , 

Gypidula  globoea  (Kettelroth) , 

Gypidula  knotti  (Nettehroth) 

Gypidula  noclea  (Hall  and  Whitfield) 

Gypidula  roemeri  Hall  and  Clarke 

Gypidola  nniplicata  (Kettelroth) , 

Hebertella  day  tonensis  (Foerste) 

HeberteUafSaosta  (Foerste) 

Hindella  prinstana  (Billings) 

HiB4fllU  mnbonato  (Billings) 


CI 


Guelph, 
Arisaii;, 
Niagara. 


CI 


CI 
CI 


CI 
A 


CI 
CI 
A 


CI 


CI 


CI 

(?1 

A 
A 


N 
N 


Neosi- 
lurian. 

Teniae- 
nlite. 

Water- 
lime. 


N 

N 
X 

N 

N 

6u 

6u 

N 

N 

Ar 

N 
N 


N 
K 

N 
N 


N 
N 

N 
N 
N 
N 


Ar 

N 


N 
N 
N 


MS 


N 
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Table  V. — Silurian  Braohiopoda. 

[A=Aiitioo8ti:  Ar=ArUaiK:  Cl=:  Clin  ton  ;  Ga=Gnelph  ;  MS  —  Mesosilurian  ;  N=:Niaffara; 
NS  =  Keosilnrian  ;  Te  =  Tentaonlite  and  Coralline ;  W  =sz  Waterlime.  Species  preceded  by  an 
asterisk  (*)  are  found  in  the  Devonian  also ;  by  an  obelisk  (t),  in  the  Ordovician.] 


Species. 


Anastrophia  brevirostris  (Sowerby)  Hall... 

Anastropbia  intemascens  Hall 

Anastrophia  interplicata  (Hall) 

Anoplotheca  hemispherica  (Sowerby) 

Andplotheca  planoconvexa  (Hall) 

Anoplotheca  plicatnla  (Hall) 

Athyris  ( T)  solitaria  Billings 

Athyris  ( 7)  tomidula  BiUings 

Athyris  ( ?)  turgida  Sfaaler 

Atrypa  ( 7)  gibbosa  Hall 

Atrypa  (?)  lara  (Billings) 

Atrypa  laticorrugata  Foerste , 

Atrypa  marginalis  (Dalman) 

Atrypa  nodostriata  Hall 

Atrypa  phoca  (Salter) 

*  Atrypa  retictilaris  (Linnsens) 

Atrypa  reticularis  niagarensis  Xettolrotb  . 

Atrypa  mgosa  Hall 

Atrypina  clintoni  Hall  and  Clarke 

A trypina  disparilis  Hall 

Atrypina  intermedia  Hall 

Billingselhk  ( ?)  laurentina  (Billings) 

Bilobites  aoutilobus  (Ringueberg) 

Bilobites  bilobus  (Linnseus) 

Camarella  lenticularis  Billings 

Camarotocchia  ( 7)  acinus  Hall 

CamarotTBchia  (7)  acinus  convexa  (Foerste). 

Camarotceohia  ecqairadiata  Hall 

Camarotcechia  fringilla  Billings 

Camarotcechia  glacialis  Billings 

Caniarotoechia  ( ?)  indianonsiH  Hall 

CamarotcDchia  ( 7)  neglecta  Hall 

Camaroto^chia  ( 7)  obtusiplicata  Hall 

Camarotcechiaf(7)  whitiiHail 

Capellinia  mira  Hall  and  Clarke 

Cbonctes  oomutA  Hall 

Chonetes  nova-scotica  Hall 

Chonetes  striatella  (Dalman) 

Chonetes  tcnuistriata  Hall 

Chonetes  undulata  Hall , 

Clintonella vagabunda  Hall  and  CHarke 

Clorinda  arcnosa  ( McChesney ) 

Clorinda  areyi  (Hall  and  Clarke) 

Clorinda  barrandii  (Billings) 

Clorinda  fornicata  (Hall) 

Clorinda  ventrlcosa  (Hall) 

Conchidium  biloculare  Linnseus 

Conchidinm  coUetti  Miller 

Conchidium  craasiradiatum  (McChesney) . . 


£o- 
silurian. 


Mesosilnriau. 


Medina. 


Anti- 
cos  ti, 
Clinton. 


CI 
CI 
CI 
A 
A 
A 
CI 
A 
CI 


CI 


CI,  A 


CI 


CI 
CI 
A 
A 


CI 


CI 


CI 


CI 
A 
CI 


Neosi- 
lurian. 


Gnelph, 

Arisaig, 
Niagara. 


N 

N 
N 


Tentat- 
ulitc. 

Water- 
lime. 


N 

N 

MS 

N 
N 
N 


Ar 


N 
N 


N 


N 
N 
N 
N 


Ar,  N 

N? 

Ar 

N 


N 


N 

N 

MS 


N 


W 


8CUCCHERT.] 


TABLES   OP   NORTH   AMERICAN   SPECIES. 


37 


Table  V. — Silurian  Brachiopoda — Continued. 


Species. 


Conchidinm  craAsiplicom  Hall  ftnd  Clarke 

CoDchidium  decussatuin  ( Whiieavea) 

CoDcliidium  exponens  Hall  and  Clarke 

Couchidium  georgina  Hull  and  Clarke 

Conchidiniu  greenii  Hall  and  Clarke 

Concliidium  knappi  ( Hall  and  Whitfield) 

Conchidinm  laqueatuni  (Conrad) 

Conchidium  littoni  (Hall) 

Conchidium  multicostatum  (Hall) 

Conchidium  nysiua  (Hall  and  W  hitfleld) 

Conchidium  obsoletum  Hall  and  Clarke — 

Conchidium  occidentalo  Hall 

(^nehidinm  scoparium  Hall  and  Clarke 

Conchidinm  tenuicostatnm  (Hall  and  Whitfield) 

Conchidium  ungniforme  (Ulrich) 

Crania  acadiensis  Hall 

Crania  anna  Spencer 

Crania  dentata  Bingneberg 

Crania  dubia  Foerste 

Crania  gracilis  Kingueberg 

Crania  setifera  Hall 

Crania  siluriana  Hall 

Crania  Kpinigera  Hall 

Craniella  ( ?)  clintcnensia  Foerste 

Cjclospira  ( ?)  aparsiplica  Foerste 

Cyrtia  exporrecta  ( Wahlenberg) 

CyrtiametaHall 

Cyrtia  myrtia  Billings 

Cyrtina  pyramidalis  (Hall) 

Dalmanella  arcoaria  Hall  and  Clarke 

Dalmanella  elegantula  (Dalman) 

Dalnianella  elegantula  parva  (Foerste)^ 

Dalmanella  parva  do  Vemeuil 

Dclthyris  (0  nigicosta  (Hall) 

Delthyris  sulcata  Hisinger 

Dictyonella  anticostiensis  Billings 

Dictyonella  concinna  Hall 

Diotyonella  corallifera  Hail 

Dictyouella  gibbosa  Hall 

Dictyonella  reticulata  Hall 

Dino1>olus  conradi  Hall 

Glossina  perovata  (Hall) 

Gypidula  coppingeri  (Etheridge) 

Gy pidula  globosa  (Nettelroth) 

Gypidula  knotti  (Nettehroth) 

Gypidula  noclcA  ( Hall  and  Whitfield) 

Gypidula  roemeri  HaU  and  (Harko 

Gypidula  uniplicata  (Kettelroth) 

Hebertella  day  tonensis  (Foerste) 

Hebertella  faosta  (Foente) 

Eindella  prinsUna  (Billings) ^ 

BindeUAiimboiiftto  (Billings) 


£o- 
Silurian. 


Mesosilurian. 


Neosi- 
luriau. 


Medina. 


Anti. 

costi, 

Clinton. 


CI 


Guelph, 
Arisaii;, 
Niagara. 


CI 


CI 
CI 


CI 
A 


CI 
CI 
A 


CI 


CI 


CI 
CI 
A 
A 


N 
N 
N 


Tentac< 
ulite. 

Water- 
lime. 


N 
N 

N  I, 

N  i, 

N  ', 

N  '. 

6u  i 

Gu  '. 

N  I 

N  .. 

Ar  , 

N  . 

N  :. 


N 
N 
N 


N 
K 
N 

N 
N 
N 


Ar 

N 


N 
X 

N 
N 


MS 
X 
X 


N 
X 
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Table  V. — Silurian  Brachiopoda — CoDtinued. 


Species. 


Homoeospira  apriniformis  Hall , 

Homoeospira  e  vax  Hall 

HomcEospira  sobrina  (Beeober  and  Clarke)  . 

Hyattella  congesta  (Conrad) 

Hyatellaj  aula  (Billings) 

1  *  LeptsBna  rbomboidalis  ( Wilckens) 

Liognla  acutirostra  Hall :. 

Lingala  bicarinata  Ringneberg 

Lingnla  clintoni  Vanazem 

Lingola  coneata  Conrad 

Lingnla  gibbosa  Hall 

Lingnla  ingens  Sp^noer , 

Lingnla  insnlaris  Billings 

Lingnla  lamellata  Hall 

Lingnla  linguata  Hall  and  Clarke 

Lingnla  oblata  Hall 

Lingnla  aubelliptica  d'Orbigny 

Lingnla  t«eniola  Hall  and  Clarke 

Lingnlopa  grant!  Hall  and  Clarke 

Meriatina  maria  Hall 

Meristina  rectirostra  Hall 

lieristina  triainnata  (McCbeaney) 

Mimnlns  waldronensis  (Miller  and  Dyer) 

Monomorella  egani  Hall  and  Clarke 

l^onomorella  greenii  Hall  and  Clarke 

Monomorella  kingl  Hall  and  Clarke 

Monomorella  newberryi  Hall  and  Whitfield. 

Monomorella  orbicnlarin  Billings 

Monomorella  ortoni  Hall  and  CHarke 

Monomorella  ovata  Whiteayes 

Monomorella  ovata  lata  Whiteayes 

Monomorella  prisca  Billings 

*  Nacleospira  elegans  Hall 

Nncleospira  pisiformis  Hall 

Nncleospira  rotnndata  Wliitfleld 

Orbicnloidea  nnmnlna  HsU  and  Clarke 

Orbicnloidea  parmnlata  Hall 

Orbicnloidea  snbplana  (Hall) 

Orbicnloidea  vannzemi  ( Hall) 

Ortbis  benedicti  Miller 

Ortbis  davidsoni  de  Yemenil 

Ortbis  (!)  fissiplica  Roemer 

Ortbis  flabellites  (Hall)  Foerste 

Ortbis  flabellites  spanfa  Hall  and  Clarke 

Ortbis  (7)  glypta Hall  and  Clarke 

Ortbis  (?)  missonriensis  Sbnmard 

Ortbis  ( f)  nisis  Hall  and  Wbitfleld 

Ortbis  (f)pnnctostriata  Hall 

Ortbis  ( f )  mgiplicata  Hall  and  Wbitfleld. . . . 

Ortbis  (f)raldaBllUng8 

Ortbis  ( f)  snbnodosa  Hall 

Ort]iia(7)t«naidDnsHall 


Eo- 
silnrian. 


Medina. 


MesosilnrJan. 


Anti- 

costi, 

Clinton. 


I    Neosi- 
lurian. 

r<..Ai«^>.    '  Tentac- 


CI 
A 

CI 
CI 


CI 


X 


CI 
CI 
CI 
CI 


CI 


CI 


N 
N 
N 


N 


N 


N 
N 


N 


N 

N 

N 
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N 

N 

N 
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N 

Gu 

N 

Ga 

On 

Gn 

N 

N 


Ar 
Ar 

N 
N 
N 
N 
N 
N 
N? 
K 
N 
N 


N 


W 
W 
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Tablk  v.— Silurian  Brackiopoda—CoaUDnvil. 


ICli,viichiinelln<r)Daoul»(3a*crbT) 

RhynchonFlU(l)iiDtrilBmiagi 

BhyDabanelli  ( I)  pUa  fiill  sod  Whttdeld  . . 

Rl>raL-hiHieIlB(l|plkaUBaU 

lUijDnhDiicllaClplinUlliittlniueas) 

HhyncbDnrlLq  f  T)  pyrrbaBtUiofB- -..-'-..-. 

Bb;iH]boDelU(Fln>biuUHBl1. 

I!h][Drhond1n{F)Tafp>MKMla7IelIe]nrth 

RIi]ni'IioDe1lii(!)Mi1D('MeeDg[aKo«asr  .  .. 

Rhynchonelli  ( t)  Tldlna  bOlliiEs 

ICli.TdrhHplnk(riaciidlir(U>l1J - 

HhyDoLoipin  < !}  helsu  (Nettclroth) 

Rh  jnclHWpira  ( !)  •innat*  II»ll 

Sliyiicli<ilnU«aDuU  uiiwlcuiK  Hall 


ScLliuphuria  hdhcIaIIiiI]  nnd  Clul 

8c1iliiiti«lft  tBnuiUmellaU  Hall 

SpirifiT  aippenitui  Rtuguebera 

SpirirpT  i-rispBtiu  Hall  and  Clarke. 

SpirirerDriapiu(HlainEer) 

Spirifer  crispuA  jlmplex  Qall 


Spirlter  dub 

SplliTer  «iuloniii  Holl  

Spirlfer  fuggi  NFticlrolh 

%irirer£lbbaBU>ilI>ll      

SpiiUer  Dloganiuii  (Coond) 

SpirKvrnluganiulBollgaptfchiuRaKmer  .. 

SpirUer  nuliUla  Iliumndo 

Spirifcr  ml  lulus  Sow  BTby 

Splrlfrr  rmKUuin  Bull  And  WMtAxld 

Splrir«r«lniiIiurWiil<rfa<iIl  and  Harry 

Splrifer  DuboulcalnB  HaU    

Splrlfer  TMuimii  Hall 

Slnptiagraji  Daviilion 

Stiickliiiidinia  aatloogticnsla  SilliBgi 

8trlcUBiidiiiiabUUiipu<iMl>ai>Hni 

StrlcklaiidlDiabmUBUlliigB 

StrickluidlDlB<'aiiBden>>*t»mngi 


StrirkUndiaia  culcUana  TrUlc  . . 
StrlcklBDdiuia  cbapmaol  Hall  and  Clarke  .. 

StrLi-kUndlulBibiiidHHil  Billing* 

SUkklandinIa  dKloriuiH  lleek  ud  Worlhon 

StTicklaiidinlajnup«D*Umilliigs 

StrlvkbigdlnJalcnKSoiFerb;) 

StricUandinlallratanilllnga 

Strickland LdIb    ')  ImiisrlllenBla  Hcttelrath. 

'LcklaudlnU  KK-IUsa  millnEi   

Hckljuidliiiai.>..)[ilin>U^Vl>itAFld 

■irlilnndinl«--;ill.T    liming*  

Slrlcklandinia  triplusisna  I'oetslo  

BtropheO'lontft  ni-nnllioptim  WhltBHieil . . . 
StCDpliHHiiinUiurruKaliiCDorad 


TABLES  OF  NORTH  AMEUICAN  SPECIES. 
Tablb  V.—SilHria»  Brachiopoia—Coatinaed. 
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Table  V. — Silurian  Brachiopoda — Continued. 


Speoiea. 


Zyg08pira(?)  minima  Hall 

Zygoepira  (f)  paupora  Billings 

Number  of  Silurian  npecies,  311. 

Number  uf  species  in  each  division 

Number  of  specita  common  to  the  Medina  and  the  other 

divisions 

Number  of  species  common  to  the  Clinton  and  the  other 

divisions 

Number  of  species  common  to  the  Niagara  and  the  other 

divisions 

Number  of  species  comnion  to  the  Neosilurian  and  the  other  . 

divisions 

Species  common  to  the  Silurian  and  Devonian  systems,  5.       i 
Number  of  species  passing  from  each  division  into  the  Be-  ! 

vonian 


£o- 

Silurian. 


Mesosilnrian. 


I    Anti- 
Medina.  {    costi, 
Clinton. 


Guelph, 
Arisaig, 
Niagara. 


Neosi- 
lurian. 

Tentac- 
ulite. 

Water- 
lime. 


4 

0 
0 
0 
0 


116 
0 


19 
0 

2 


N 


195 

0 

19 


2 


17 
0 
0 
2 


8CHUCHBBT.] 
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Table  VI. — Devonian  Brachiopoda, 

IC=:Cb6iniiiiff;  Co=Coniiferoiifl:  £D  =  EodeToniftn;  6= Genesee;  H^ Hamilton;  Hn— Hnron; 
I=Itbac«;  M=lC»roeUn8;  MD=:Meflodevooian:  ND  =  Neodevonian:  P=Portaee;  S=:Schobarie; 
To = Tally.  Speoie«  preceded  by  an  aateritk  (*)  are  found  in  the  Carboniferous  also;  by  an  obelisk 
(I),  in  tbe  Silurian.] 


Species. 


Ambocc^lia  fimbriata  Claypole 

Amboccelia  gregariaHall 

AmboccBlia  pnenmbona  Hall 

Amboccelia  spinosa  Hall  and  Clarke 

Amboccelia  ombonata  (Conrad) 

Amphigenia  carta  (Meek  and  Worthen) 

Amphigenia  elongata  (Yanuzem) 

Amphigenia  elongata  snbtrigonalit  Hall 

Amphigenia  elongata  undnlata  Hall 

Anastrophia  Temenili  (Hall) 

Anoplia  nndeata  Hall 

Anoplotbeca  acntiplicata  (Conrad) 

Anoplotbeca  Camilla  (Hall) 

AnoplotbecaconcaTa(Hall) 

Anoplotbeca  dicbotoma  (Hall) 

Anoplotbeca  flmbriata  (Hall) 

Anoplotbeca  flabellites  (Onrad) 

Anoplotbeca  infirequens  (Walcott) 

Athyris  angelica  Hall 

Athyris  angelica  occidentalis  Wbiteaves 

Athyris  brittai  Miller 

Athyris  cora  Hall 

A  Uiyris  fnltonensia  (Swallow) 

Athyris  minntissima  Webster 

Athyris  (f)otterviilensia  Miller 

Athyris  parmlaWliiteavee 

Athyris  poliU  Hall 

Athyris  spiriferoides  (Eaton) 

A  trjrpa  desq  namata  Sowerby 

Atrypa  ellixmoidea  Kettelrotb 

Atrypa  hyatrix  Hall 

Atrypa  bystrix  elongata  Webster 

Atrypa  bystrix  occidentalis  Hall 

A  try  pa  bystrix  planosnlcata  Webster 

Atrypa  misaonriensis  Millar 

Atrypa  psendomarginalis  Hall 

lAtrypa  reticularis  (Linnaeus) 

A  tryiMi  reticularis  impressa  Hall 

Atrypa  reticularis  nuntia  Hall  and  Whitfield 

Atrypa  reticularia  ventricosa  Hall  and  Whitfield. 

Atrypa  spinoaa  Hall 

Atrypina  imbrieata  Hall 

Barroisella  snbapatulata  (Meek  and  Worthen)  — 

Beachia  aneaaana  Hall 

Bilobitea  Taricus  (Conrad) 

CMnaropboria  rbomboidalis  Hall  and  Clarke 

Camaroapfra  encbaris  Hall 

GtinarotcBolilftbarrandiHall 


Eodevonian.     Mesodevoniau. 


Lower 
Hol- 
der- 
berg. 


Oris- 
kany. 


Scho- 
harie, 
Comif- 
erous- 


ED 


Tolly, 
Hamil- 
ton, 
Marcel' 
las. 


Co 


X 
X 


X 
X 
X 


X 
X 
X 


Co 
Co 
Co 


Co 
Co 
Co 


H 

H 

M.H 


Neodevonian. 


Port- 
age. 
Huron, 
Gene- 
see. 


Che- 
mung, 
Ithaca. 


M 


Co 


Co 


H 

MD 

H 

H 


MD 
H 


Co 
Co 


H 
Q 


I,C 


ND 


S 

Co.S 

8 


MD 

MD 

H,  Tu 


I 


Co 


Co 
Co 


H 

H    I 

I 
H 


G 


Cf 
C 


C 
C 


C 


I.C 
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[BULL.  87. 


Table  YI. — Devonian  Braohiopoda — Continued. 


Eodevonian. 

Meaodeyonian. 

Neodevonian. 

Speoiea. 

Lower 
Hel- 
der- 
berg. 

Oris- 
kauy. 

Soho. 

harie. 

Cornir- 

erous. 

1 

Tnlly. 

Hamil- 
ton, 
Marcel- 
Ina. 

Port- 

Huron, 
Gene- 
see. 

Che- 
niung, 
Ithaca. 

CamarotcBchia  billinirai  Hall 

Co 

CftmarotfRchia  carica  Hall rr, 

H 

1 

CamarotcDchia  Carolina  Hall 

Co 

(/amarot^pchia  c^npres^ata  (Conrad) 

H 

*  (  !<un Amtiwnhin.  nnnfroAtji   TTall       

. 

P 

c 

Camnrotcpchia contractA Haxat'lia  Hall  ,t^.t^, -- 

H 
M,H 

(^ii.inArotifpnh{A  dnHa  TT&II  .- 

Camarotrpchia  dnnlicata  Hall 



C 

T  f! 

CamarotCBchia  endlichi  (Meek).     ?  Devonian. 
CamarotcBchia  eximia  Hall 

p 

r!ninamtiv>o.hiA  linra'fnrrii  TTall  _      

M,H 

M.                        — r  -^ 

PAmamt/or.lila  nrliimilAria  TTaII ._.    

' 

CamarotcBohia nleionleara  (Conrad) 

X 

r!nTnArni:/»r!hiAT>rol{flca  HallT.^T  r- 

M.H 
M,H 

1 

*  CnmarotoRchia  aappho  Hall 

c 

Caniarotcechia  sneciosa  Hall 

X 

Cflinarotcpchia  atenhani  Hall 

P                   f! 

CaTnarnU^chia  tethvs  (BilUnira) 

Co 

OaniflrotcRchia  ventriooaa  Hall 

X 

Centron<*Ha  alveata  Hall 

Co 
Co 

CAntr'tiiAllA  frlftnifaEAa  Hall   

X 

Centronella  irlaucia  Hall 

H 

H 

C^ntronella  imnreafla  Hall 

CAntxoneUa  ( ?>  navicf^lla  (Hall) 

c 

Centronella  ovata  Hall 

Co 
Co 
Co 
Co 

C*entronfJlA  tnmida  T^illin«| ,..__.,. 

X 

Charionella  acitnla  Hall 

Chonetes  acutiradtata  Hall 

Chonetea  antiope  Billines 

X? 

Chonetea  arcnata  Hall 

Co 

k 

Chonetes  canadensia  BUlinffa 

N? 

Chonetea  coronata  (Conrad) 

H 
H 

Chonetea  emmetensia  A.  Winchell 

Chonetea  filiatriata  Walcott 

ED 

Chonetea  hemiavherica  Hall 

Co 

Chonetea  koninckiana  Norwood  and  Pratten 

MD 
M,H 
M 
Tu 

Chonetea  lenida  Hall  ..* 

G.P 

LC 

Chonetes  lineata  (Conrad) 

Co 

*  Chonetes  loeani  aarora  Hall 

Chonetes  manitobensis  Whiteavea 

ND 

Chonetea  melonica  BUlinirs 

X 
X 

1 
........' 

Chonetea  mocronata  Hall 

Co 

M.H 

Chonetes  vunctata  Simpson 

X 

Chowtf*a  pn^illa  H*U . , , 

H 

M,H 

M.H 

H 

H 

Chonetea  scitnla  Hall 

P 
G 

LC 

*  Chonetea  setijrera  (Hall) 

c 

Chonetes  sabouadrata  Nettelroth 

Chonetea  viclna  (Caatelnan) ,» r .r ,.,..., 

Chonetes  vandellana  Hall 

Co 

Chonostroohia  comnlanata  Hall 

X 
Xf 

Chonoatrophia  dawaoui  (Blllinga) ' 

• 

TABLES  OF  HOBTH  ^AMEHICAtf  SPECIES. 
Table  VI.— i)«in>iifiitt  Brachiofoda—Coutmund. 


UGH^eionlu. 

BTM*- 

Lowar 

b«i. 

.X- 

Scho- 
harie. 

Ef,- 

tan. 
1™ 

Port- 

Huren, 

,= 

h     h  Id    W  1      H  11 

Co 

Cot 

Ht 
UU 

" 

« 

^• 

P 

|.It.ll 

1        g 

H 

Co 

P 

^ 

CnnU  iiheldODi         le 

..; 

^ 

Co 
Co 

C^ptonsli  p 

H 

M,H 

R 

a 

1 

HD 

^ 

H 

. 

Co 

1 

(^rtlB«ijlp  ™" 

1 

H 

- 

H     !        P 

KD 

1 .  . 

Co 

a 

^ 

Co 

...^. .: 

B 

1 

ED 

1         : 



Co 

1 

SYNOPSIS  OF  AMERICAN  FOSSIL  BRACBIOPODA.        lbvu.m. 
Tablb  VI. — Dm)«*UM  Srachiopoda — Continued. 


Kodnoalui. 

UuodPVDDlaii.'   Snide 

™,u.. 

*-* 

Bal-      Ori*. 

Cb«- 

1 

1       H    1 

DsIuuDglla  peretegua  H«]] 

DalmaoDllBiilimwonTeu  Hall  - . 

Daluuiella  qundntm  H>ll 

IlAlmaCKrlla  >DbcuiDita  Ball  - .  -  - 
gupMitMEkllaiidCI 


- 

' 

' 

1  '  Co 

H 

i 

1 

H 

! 

■ 

^  1 

-■ 

1 

"""c;'          "'■ 

1 

1       ;   f.^ 

' 

- 

1 

"° 

>' 

UD 

HD 

>^ 

H 
H 



Tu 
HD 
H 

G 

M,H 

.,.:.. 

P 

1.0 

TABLES  OF  NOETH   AMERICAN  SPECIES. 
Tablk  Vl.—DeBonia»  Brachiopoda—Coatinned. 


K.kJ<. 

umu.. 

UeKoHevatilai.. 

N™1o 

o»i«.. 

B,M^ 

Loirar 
Hd- 
dor- 
berg. 

k^" 

Cornir- 

u 

MD 
U 

^. 

Cbe- 

«hn. 

G 

„ 

H 

X 

^ 

Co 

H 

'"        hoidalta      '      1           Hal! 

X 

H 

>! 

^ 

8 

"^                  WIULun 

H 

Col 

r 

H 
H 

Co 

B 

P 

H 

Co 

>< 

B 

> 

- 

''  t  1  uV 

^ 

G.P 

P 

ED 

H 

inni«quivnlvi^(HJI) X 

H 

■ 

Ha 

Co 

M.H 

1 

P 

iMriiandwlIUcChaiDey) 1 

X 
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Table  VI. — Devonian  Brachiopoda — Continued. 


Eodevonian. 

Mesodevonian. 

Neoderonian. 

Spedea. 

Lower 
Hel- 
der- 

berg. 

Oris- 
kany. 

Scho- 
harie, 
Comif- 
erous. 

Tally, 
Hamil- 
ton, 
Marcel - 

lUB. 

Port- 
age,      Che- 
Huron,'  mung, 
Gene-    Itha»k 
see. 

\f  AiralantAria  nvAlin  TT&ll 

X 

M^riftta elonnta  Hall . .,,.,- 

X 
X 
X 
X 

Mftriata  fennemiAA'nfilfi  Hall 

Merista  tvoa  Hall .                         

Meriatella  arcuata  Hall 

1 

1 

Meristella  iMirriai  Hall      

M,H 

• 

Meristella  bella  (Hall) 

X 

X 

Meristdla  ( ?)  blaocba  (Billisn) 

MeristeUa  clusia  (Billinirs) 

Co 
Co 

Meristella  dorifl  Hall 

Meristella  bask  inai  Hall 

H 

MerUtella  ( ?)  houffbtoni  (A.  Winohell) 

Hu 

Meristella Iwvie  (Vanuxem) .,..»-.,.,   r ..,.. .,....,, 

X 

Meristella  lata  Hall 

X 

1 

Meristella  lens  f  A.  Wincbell) 

H 

Meristella  lenta  Hall 

X 

Meristella  meeki  Hall 

X 

Meristella  meta  Hall 

H 

Mftrist^illft nasnta  (Conrad) 

Co 

Meristella  princens  Hall 

X 



H 

Meristella  subquadrata  (Hall) 

X 

Meristella  walcot  ll  Hall  and  Clarke 

X 

Metaplasia  disparilis  (Hall) 

Co 

Metaplasia  pyxidata  (Hall) 

X 

Newberria  claypoli  Hall 

H 

MD 

H 

H 

X AwliArH*' JnhfP^nis  H«11 * 

Kewberria  l»vis  (Meek) 

"Kewberria  missouriensis  Hall 

**"**** 

Kucleospira  concentrica  Hall 

X 

Kacleospira  concinna  Hall '. 

Co 

H 

INucleospira  elegans  Hall 

X 
X 

Nacleospira  ventricosa  Hall 

Orbicnloidea  aUeghania  (Hall) 

c 

Orbicnloidea  ampla  Hall 

X 

Orbiculoidea  conradi  (Hall) 

X 
X 

Orbicnloidea  discus  Hall 

! 

1 

Orbicnloidea  doria  (Hall) 

i 

H 

Orbiculoidea  elmira  ( Hall) 

c 

Orbicnloidea  hu mills  (Hall) 

M,H 

••••••• 

Orbiculoidea  jervonsis  (Barrett) 

X 

Orbiculoidea  lodensis  ( Yannxem) 

I--     . 

G 

Orbiculoidea  lodensis  media  Hall 

M.H 
H 

c 

Orbiculoidea  margin  alls  (Whitfield) 

M,H 

Orbiculoidea  neglecta  (Hall) 

c 

H 

H 

Tu 

Orbiculoidea  seneca  (Hall) 

Oriskania  navicella  Hall  and  Clarke 

X 

Orthis(f)ery«aHall 

Co 

8CBUCHKRT.] 
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Table  VI.— Deronian  Braohiopoda — Continued. 


Bpeoiet. 


0rthi8(f)  tenuistriataHall .• 

Orthoatrophia  strophomenoides  Hall 

Orthotbetes  anomala  (A.  Wincbell) 

Ortbothetea  bellulns  Clarke 

Ortbothetes  chemnngenBis  (Conrad) 

Orthotbetes  cbemim^nsift  arotoatriata  Hall  . . 

Ortbotbetea  cbemungensia  perverana  Hall 

Ortbotbet«8  deformia  Hall 

Ortbotbetea  deformia  ainaata  Hall  and  Clarke. 

Ortbotbetea  flabellam  ( Wbitfield) 

Ortbotbetea  pandora  (Billinga) 

Ortbotbetea  prava  Hall 

lOrtbotbetea  anbplana  (Conrad) 

Ortbotbetea  woolwortbana  Hall 

Parazyga  deweyi  Hall 

Parazyga  biraata  Hall 

Pentagonia  uniaalcata  (Conrad) 

Pentamerella  arata  (Conrad) 

Pentamerella  borealia  (Meek) 

Pentamerella  dnbia  Hall 

Pentamerella  intralineata  (A .  Wincbell) 

Pentamerella  micola  Hall 

Pentamerella  obaoleacena  Hall 

Pentamerella  pavillionenaia  Hall 

Pentamerella  tbaanelda  Kettelrotb 

Pbolidopa  arenaria  Hall 

Pbolidopa  areolata  Hall 

Pbolidopa  bellula  Walcott 

Pbolidopa  calceola  Hall  and  Clarke 

Pbolidopa  greevii  Miller  and  Garley 

Pbolidopa  hamiltonio)  Hall 

Pbolidopa  lepia  Hall  and  Clarke 

Pbolidopa  oblata  Hall 

Pbolidopa  ovata  Hall 

Pbolidopa  patina  Hall  and  Clarke 

Pbolidopa  quadrangularia  Walcott 

Pbolidopa  terroinalia  Hall 

Pholidoetropbia  iowenaia  (Owen) 

Plectortbia  ( f)  aorelia  (Billings) 

Prodnctella  arctiroatrata  Hall 

Prodnctella  bialveata  Hall 

ProductellaboydiHall 

Prodnctella  coeto tola  Hall 

Prodactella  coatatala  atrigata  Hall 

Prodactella  domoaa  Hall 

Prodactella  erienala  Nicbolaon 

Prodactella  exantbemata  Hall 

Prodactella  ballana  Walcott 

Prodactella  hirtata  Hall 

Prodactella  hirauta  rectiapina  Hall 

Prodnotella  birtntlforme  (Walcott) 

BuU.  87 4 


Eodevonian. 


Meaodevonian. 


Lower 
Hel 
der- 
berg. 


X 
X 


X 
X 

X 


Oria 
kany. 


Sobo- 

barie, 

Comlf- 

eroua. 


Co 


Co 
Co 


ED 


ED 

X 


Co 
Co 
Co 


Co 


Co 


Tolly, 
Hamil- 
ton, 
Marcel- 
Ina. 


Neodevonian. 


H 
M 


M.H 
H 


M 


H 
H 


Port- 

age. 

Huron, 

Oene- 

see* 


Cbe- 
mang, 
Ithaca. 


NDf 


H 
H? 

H 
H? 
H? 

H 


H 
H 


Co 


Co 


Co 


Co 
Co 


C 
C 
C 
C 
C 


ND 
C 

c 

ND 
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Table  VI. — Devonian  Brachiopoda — Continued. 


Eodevonian. 

Mesodevonian. 

NeodeTonian. 

Species. 

Lower 

Hel- 

der- 

berg. 

Oris- 
kany. 

Scho- 
harie, 
Comif- 
erons. 

ToUy. 
Hamll. 

ton, 
Marod- 

Ins. 

Port- 

Huron, 
Gene-  ! 

see. 

1 

Che- 
mung, 
Ithaca. 

Prodnctella laohrvmoaa  fConr&d) . .......... 

i 

c 

VnMliicti^lla  liu^hrvmoHft  limR  ffTonrad) .     .   ........ .r 

c 

* Prodnctella  lachmnoaa stismiata  Hall 

c 

Productella  maronesai  Rowlev 

« 

H 
H 
H 

l^rodnct^'.Ua  mnrchifioniana  T)<^  Xoninck ..r.r..- 

Prodnctella  navicella  Hall 

Co 

........ 

• 

Productella  onuata  Hall 

c 

Prodnctella  oanulatA  Hall ... 

H 
H 

Productella nrodnotoidea  ( Mnrchiaont .... 

1 

Prodnctella  rarisDina  Hall 

c 

Prodnctella  semiirloboaa  Nettelroth 

Co 

*  Productella  sDeciosa  Hall 

P 

LC 

Productella  SDinnlicosta  Hall 

Co 

M,H 

Productella  striatula  Hall 

c 

MD 
H 

Pr<M^^AtAlU  t^llia  HrII 

Pn£nax  pngnns  Martin 

P 

I 

Pairnaz  pnimiifl  altus  (Calvin) 

14D 

BenaselflBria  eauiradiata  (Conrad) 

X 

Kensselaeria  caynga  Hall  and  Clarke 

X 
X 

Rensselaeria  oiimberlandia>  Hall 

j 

RoisseUeria  elliptica  Hall 

X 

KensselsDria  intermedia  Hall 

X 
X 

1 

RensselflBria  mary  landica  Hall 

RensselsDria  mntabilis  Hall 

X 

RensBelsria  ovoides  (Baton) 

X 
X 

Renaselserla  ovalnm  Hall  and  Clarke 

Reticularia  canandaiguse  ( Hall  and  Clarke) 

H 

M.H 

H 

Keticnlaria  fimbriata  ((Jonrad) 

X 

Co 



I 

Reticularia  franklini  (Meek) 

Reticularia  knappiana  (Nettelrotb) 

Co 

Reticularia IsBvis  (Hall) 

P                    T 

Reticularia  modeata  ( Hall) 

X 

X 

1 

Reticularia  nevadenais  (Walcott) 

ND 

Reticularia  ( ? )  nympba  ( Billings) 

X 

1 

Reticularia  praeraatura  (Hall) 

1 

c 

Reticularia  subundifera  (Meek  and  Worthen) 

H 

Retsia  ( ? )  i>olypleura  A.  Winchell :. 

P 

Ret2ia(?)  subglobosa Hall 

S 

s 

RbipidomellaalsaHall 

! 

Rhipidomella  assimilis  Hall 

X 

Rhipidomella  cleobis  Hall 

Co 

Rhipidomella  cumberlandise  Hall 

X 

Rhipidomella  ( t )  cuneata  (Owen) 

H 
M.H 

Rhipidomella  cyclas  Hall 

Rhipidomella  discus  Hall 

X 
X 

Rhipidomella  eminena  Hall 

Rhipidomella  good  w  ini  (Nettelroth) 

H 
H 
H 

Rhipidomella  idonea  Hall 

Rhipidomella  loucosia  Hall 

Rhipidomella  liria  (Billings) 

Co 

Rhipidomella  luoia  Billings 1 

X 
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Table  YI. — Devonian  Brachiopoda—Contiuixed, 


Species. 


Rhynohospira  reotirostra  Hall 

Rbynchotrema  formosa  (Hall) 

Rcemerella  grandia  Vanazem 

Scenidiom  insignis  Hall 

Sobizobolus  conoentricua  (Vanazem) 

Sohizocrania  ( f )  helderbergia  Hall 

SchJEOcrania  saperinoreta  Barrett 

Schizophoria  oarinata  Hall 

• 

Schizophoria  maofarlanii  (Meek) 

Schizophoria  manitobensis  Whiteaves 

Schizophoria  mnltistriata  Hall 

Schizophoria  ( I )  pednncularis  Hall 

Sohizopboria  propinqna  Hall 

Schizophoria  striatnla  (Schlotbeim) 

Schizophoria  tioga  Hall 

Schizophoria  tullienais  ( Vanuxem ) 

Selenella  gracilis  Hall  and  Clarke 

Semlnnla  ( 7 )  rogersi  Hall  and  CHarke 

Spirifer  acanthopteras  (Conrad)  —  *. 

Spirifer  acuminatns  (Conrad) 

Spirifer  aheformis  deVemeail 

Spirifer  aldricbi  Etheridge.    Devonian. 

Spirifer  amarus  Swallow 

Spirifer  angnstnt  Hall 

Spirifer  annse  Swallow 

Spirifer  arcticns  Hanghton.    Devonian. 

Spirifer  arotisegmentas  Hall 

Spirifer  arenosQS  Conrad 

Spirifer  asper  Hall 

Spirifer  andaculus  (Conrad) 

Spirifer  aadaculos  macronotus  Hall 

Spirifer  belpbegor  CHarke 

Spirifer  bidorsalis  A.  Wincbell 

Spirifer  billingsanat  Miller 

Spirifer  bimeslalis  Hall 

Spirifer  byrnesi  Net  telroth 

Spirifer  concinnus  Hall 

Spirifer  oonsors  A.  Wincbell 

Spirifer  cortioosna  Hall 

Spirifer  (f)oo8tali8Ca8telnaii 

Spirifer  camberlandiae  Hall 

Spirifer  cyclopiems  Hall 

Spirifer  davisi  Kettelroth 

Spirifer  di^  unotua  So  werby 

Spirifer  di^unctus  occiden talis  Whiteaves . . 
Spirifer  di^nnctna  sulcifer  Hall  and  Clarke. 

Spirifer  divaricatns  Hall 

Spiri  fer  duodenarins  Hall 

Spirifer  dapliplicatna  (Conrad) 

Spirifer  engelmanni  Meek 

Spirifer  earuteines  Owes 


Eodevonian. 


Lower 
Hel- 
der- 
berg. 


X 
X 


X 
X 


X 


Oris- 
kany. 


X 
X 


Mesodevonian. 


Scho- 
harie, 
Cornif- 
eroos. 


Tnlly, 
Hamil- 
ton, 
iMarcel- 
lus. 


Co 


Co 
Co 


Co 
Co 


MD 


MD 


Tu 


H 
H 


Keodevonian. 

Port-  , 
age,    I    Che- 
Huron,  .  raung. 
Gene*    Ithaca, 
see. 


G 


C 
ND 
ND 


XD 
C 


H 
H 
H 


Co 
Co 


H 

M.H 

H 


H 


Cof 


H 
H 


Co 
Co 


G 


ND 


H 


C 

ND 

C 


H 

MD 

H 


TABLES  OP  NOBTH   AHERICAIT  SPECIES. 
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Tablk  VI. — Devonian  Brachiopoda — Continued. 


'   Eodevoniau. 


Species. 


Whitfleldella  ( 0  harpaljce  (Billings) 

Zygospira  ( 0  sabconcava  Meek  and  Worthen 

Ntimber  of  Devonian  8i>ecies,  663. 

Number  of  njiecies  in  each  division 

Number  of  species  common  to  the  Lower  Helderberg 

and  the  other  divisions 

Number  of  species  common  to  the  Oriskany  and  the 

other  divisions 

Number  of  8i)ecies  common  to  the  Comiferous  and 

the  other  divisions 

Number  of  species  common  to  the  Hamilton  and  the 

other  divisions 

Nunil>er  of  species  common  to  the  Genesee- Portage 

and  the  other  divisions 

Number  of  species  common  to  the  Chemung  and  the 

other  divisions 

Species  common  to  the  Devonian  and  Carboniferous 

Hystoms,  11. 
Number  of  species  passing  from  each  division  into 

the  Carboniferous 


Lower 
Hel- 
der- 
berg. 


X 
X 


Oris- 
kanv. 


Mesodevonian.     Neodevonian. 
Tully,  j   Port-  , 


129 


8 


I 
2 


104 
8 


15 
7 
1 
4 


Scho- 
harie, 
Comif. 
erous. 


Hamll-I    ago,    ,    Che- 
ton,    'Huron,    niung, 

Marcel-    Gene-  '.  Ithaca, 
lus.    I     see. 


128 


238 


O       I 


15 


27 


27 
4 
7 


12 
24 


41 
1 
0 
2 

12 


17 


117 

2 

3 

7 

23 

17 


10 
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Tablb  VII. — Carbon\feroM  and  Fet'^mian  Brachiopoda. 

[B^ Burlington;  EC  =^ Eocarboniferous ;  K  =  Keokuk;  Ka— Kaakaakia;  SL  =  St.  Louis.    Species 
preceded  by  an  obelisk  (t)  are  found  in  the  Devonian  also.] 


Eocarboniferous. 

Meso- 
carbon- 
iferous. 

Neo- 
carbon- 
iferous. 

Species. 

Kinder- 
hook. 

X 

Keo- 
kuk, 
Bur- 
lington. 

Kaskas- 

kia, 
St.  Louis. 

AcambonA  <Miiiir4^D4J<i  (Swftllow)  rT.r,.r***-T...... mr. 

Acambon*  prima  W  hite 

B 

Amboccelia minuta  White 

X 

Amboccelia  nlanocon vexa  f Shumard) 

X 

y 

Athvris  biloba  (A.Winchell) 

X 
X 

Atbvris  ( ?)  cornulenta  (A.  Winchell) 

Athvris  denaa  Hall  and  Clarke 

SL 

AtbTria  hannibalensis  (Swallow) 

X 

AthvTia  Incraasata  Hall 

B 
B 

•••••      •*•• 

Athyris  interraric-a  McChesnev.  ^^.-rr..... 

Athrris  ( ?)  jacksoni  (Swallow) 

X 

Athy ria  lamelloea  (L'Eveille) 

X 
X 

EC 

X 

K 

Atiivria  miasouricnaia  (A.  Winohell) 

Ath jris  monticola  (White) 

Athvris  ohioensis  (A.  Winchell) 

Athy lia  papillioniformis  McCheaney 

Ka 

Athyris  ( ?)  perinflata  McChesney - 

K 

Athyria  prouti  (Swallow) 

X 

Athyria  ultravarica  McChesney 

K 

Aalacorhynchus  millipunctata  (Meek  and  Worthen) 

X 

X 

Beecheria  davidsoni  Hall  and  Clarke 

Camarophorella  lenticularis  (White  aud  Whitfield) 

B 

Camaropboria  ( 1)  bisulcata  Shnmard 

X 

CainaropbnriA  capnt*testndinis  ( W hite) T.......... 

B 

Camarophoria  czplanata  (McChesney) 

Ka 

Camarophoria  occidentalis  Miller 

B 
K 

Camarophoria  rineens  (Swallow) 

Camarophoria  aubcuneata  Hall 

SL 

Camarophoria  subtriirona  Meek  and  Worthen 

K 
EC 

Camarophorii^  thera  Walcott 

Camarophoria  ( ?)  wortheni  ( Hall) 

SL 

fCJamarotflPCrhia  contrai^t-a  TTall 

X 

X 
X 
X 

• 

C^marot^'l^biA  fiafferanA  ( A .  Winr.hAll)      -.,,,..., 

Iflmnarnt^Kfihia  sappho  Hall .  ^ , , , . 

Centronella  ( 7)  allii  A.  Winchell 

Centronella  ( 1)  crassicardinalis  Wh  itfield 

SL 

Centronella  ( f )  flora  A.  Winchell 

X 
X 

Chonetea  senioulata  W  hlte 

Chonetea  slftbra  Geinits 

X 
X 

Chonetea  irranulifera  Owen « 

X 

Ohonetea  illinoienais  Worthen 

B 
B 
B 

C^bon^tes  logani  Norwoo<l  and  Pratten 

X 

^Chonetea  locrani  anrora  Hall .  ^ .  - . ,  - 

Chonetea  loiranenais  Hall  and  Whitfield 

X 

••••••••• 

Ohonetea  meaolobus  IT^orwood  and  Fratten 

X 
X 

Chonetea  michiffanensis  Stevens 

Chonetea  multicoata  A.  Winchell 

X               B 

Chonetea  ornAta  Shumard 

X 
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Table  VII. — Carhoniferoua  and  Permian  Brachiopoda — Continued. 


EocarboniferouB . 


SpeoiM. 


Kinder- 
hook. 


Keo- 
kuk, 
Bur- 
lliogton. 


Kaskas- 

kia, 
SLLooIa. 


I    Meso- 

I  carbon- 

iforons. 

i    Coal 
Meas- 
urea. 


Keo- 
carbon- 
iferous. 


I    Per- 
mian. 


Chonetes  itarva  Shomard 

Chonetea  permiana  Sbamard 

Chonetee  planombona  Meek  and  Worihen. . . 

Chonetea  platynotas  White 

Chonetes  polchella  A.  TTinohell 

tChonetea  setigera  (Hall) 

Chonetes  ahnmardiana  de  Koninck 

Chonetea  tnmida  Herrick 

Chonetea  variolata  d'Orbigny 

Chonetes  vemetdliana  Norwood  and  Pratten 

Chonetes  vemeniliana  utahensis  Meek 

Chonopectus  dscheri  (Norwood  and  Pratten) 

Cleiothyris  cUntouensis  (Swallow) 

Cleiothyris  crassicardinalis  (White) 

Cleiothyria  hirsuta  (Hall) 

Cleiothyrls  missooriensis  (Swallow) 

Cleiothyris  obmaxima  (McChesney) 

Cleiothyrls  ob via  (McChesney) 

CHeiothyris  orbicularis  (McChesney) 

Cleiothyris  reflexa  (Swallow) 
Cleiothyris  roiasyi  (L'EveiUe) 
Cleiothyris  squamosa  (Worthen) 
Crania  chesterensis  Miller  and  Gorley 

Crania  Isevis  Koj^es 

Crania  modesta  White  and  St.  John 

Crania  ( 1)  permiana  Shumard 

Crania  reposita  White 

Crania  rowleyi  Garley 

Cryptacanthia  compacta  White  and  St.  John 

t  Cryptonella  ( 1)  eudora  Hall 

Cryptonella  ( ?)  inconstans  (Herrick) 

Cryptonella  subelliptica  Hall  and  Clarke 

Cryptonella  alta  Hall 

Cyrtina  acutirostris  (Shumard) 

Cyrtina  bnrUngtonenais  (Rowley) 

Cyrtina  lachrymosa  Hall  and  Clarke 

Cyrtina  neogenes  Hall  and  Clarke 

Cyrtina  triplicata  Simpson 

Derbya  affinis  Hall  and  Clarke 

Derby  a  bennetti  Hall  and  Clarke 

Derbya  biloba  Hall 

Derbya  broadheadi  Hall  and  Clarke 
Derbya  (f)  costatnla  Hall  and  Clarke 
Derbya  crassa  (Meek  and  Hayden) 
Derbya  cymbnla  Hall  and  Clarke 
Derbya  kaskaskiensis  (McCHiesney) 

Derbya  keokok  Hall 

Derbya  pratteni  (McChesney) 

Derbya  robnsta  (Hall) 

Derbya  raginosa  Hall  and  (Harke 


I 


X 
X 


Ka 


SL,Ka 


Ka 


X 
X 


A. 


X 
X 
X 


SCUUCHBRT.] 


TABLES   OF   NORTH   AMERICAN   SPECIES. 


59 


Table  VII. — Carboniferous  and  Permian  Braohiopoda — Continued. 


Speck 


DieUsmA  bovidens  (Morton) 

Dielaama  barlingtoneiiBis  White 

DielaamA  formoea  Hall 

Dielaema  gorbyl  Miller 

Dielasina  obovata  Hall  and  Clarke 

Dielaama  occidentalis  (Miller) 

Dielaama  (7)  rowleyi (Worthen) 

Dielaama  Baccttlna  (Martin) 

Dielaama  ebiimatdana  Miller 

Dielaama  targlda  ( Hall) 

Enteletea  hemiplicata  Hall 

Eumetria  (?)  altiroatria (White) 

Eametria  marcyi  (Shnmard) 

Eumetria  maruyi  coetata  Hall 

Enmetria  wooateri  (White) 

Gloaaina  flabellola  Hall  and  CHarke 

Gloaaina  nebraakenaia  (Meek) 

Gloaaina  aedalienaia  (Miller) 

Gloaaina  waverlyenais  (Herrick) 

Harttina  anna  (Hartt) 

Hoatedia  ( ?)  meekana  (Shnmard) 

Hoatedla  mormoni  (Marcoa) 

Hnatedia(?)  papHlata  (Shnmard) 

Hnatedia  (7)  triangularia  (Miller) 

Leiorhynchna  boonenae  (Shnmard) 

Leiorhynchna  ne wberryi  Hall 

f  Lept«na  rhomboidalia  (Wilckena) 

Ungnla  atra  Herrick 

Lingnla  carbonaria  Shnmard 

Lingula  crawfordavillenaia  Gnrley 

t  Lingnla  cuyahoga  Hall 

Lingula  gannenaia  Herrick , 

Lingnla  gorbyi  Miller 

Lingnla  halli  White 

Lingnla  indianenaia  Miller  and  Gnrley 

Lingnla  meek!  Herrick 

Lingnla  melie  Hall 

Lingnla  membranacea  A.  Winchell 

Lingnla  my  tiloidea  Sowerby 

Lingula  paracletna  Hall  and  Clarke 

Lingula  parriahi  Miller 

Lingnla  tight!  Herrick 

Lingnla  nmbonata  Cox 

Lingula  varaovienae  Worthen 

Lingnlodiacina  ( 7)  connata  Walcott 

Lingnlodiacina  newberryi  Hall ^ 

Lingnlodiacina  plenritea  (Meek) 

Martinia  glabra  (Martin) 

Martinia  glabra  contracta  Meek  and  Worthen. 
Martinia  larigata  (Swallow)  


Eticarboniferoiis. 


Meao- 
carbon- 


Xeo- 
carbon> 


iferoua.  jiferona. 


I   Keo- 
Kinder-j    kuk, 
hook.  !    Bnr- 
ilington. 


Kaakaa- 

kia, 
St.  Lonia. 


Coal 
Meaa- 
urea. 


Per- 
mian. 


X 


X 


X 
X 


X 
X 
X 


X 
X 
X 


X 

X 


X 
X 


B 


SL 


X? 


Ka 
Ea 


X 


SL.Ea 
Ka 


xf 


B 


X 
X 
X 
X 


B 

e: 


EC 


SL 


Ka 


X 


X 


X 
X 
X 
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Tablk  yil. — Carboni/eroua  and  Permian  Briwhufpoda — Continued. 


Eocarboniferous. 

Meso- 
carbon- 
iferous. 

Neo- 
carboD- 
iferons. 

Species. 

Kinder- 
hook. 

Keo- 
kuk, 
Bur. 
lington. 

Kaskas- 

kia, 
St.  Louis. 

Coal 
Meas- 
ures. 

Per- 
mian. 

Meokella  occidentalia  (Newberrv) 

X 
X 
X 
X 

M<M^k4>1lA  ( ')  ocidf^ntftli*  (Swallow^ . , , . ,  ^r-,, . , - - 

MaaIcaIIa  T>vrainidaliff  (Newberrv) 

Meekella  utiHatocc^RtMA  (Co*)    - r 

1 
] 

X 

Merlstella  ( ?)  incerta  SimDSon 

X 
X 

a' 

. .     .  . . 

XucleoaDira  barriai  WTiite .■ 

Orbiculoidoa  ( ?)  caoax.  ("White) 

Orbicnloidea  canuliformis  (McChesneT) 

X 
X 

Orbiculoidea  convexa  (Shumard) 

t 

Orbicnloidea  iraUaheri  (A.  WInchell) 

X 
X 

Orbiculoidea  hertzeri  Hall  and  Clarke 

Orbiculoidea  keokuk  (Gurlev) 

K 

1 

Orbiculoidea  illinoiensis  (Miller  and  Gurlev) 

X 

Orbiculoidea  mafimifica  Herrick 

X 

Orbiculoidea  manhattenensis  (Meek  and  Hayden) 

1 

X 
X 
X 
X 

Orbiculoidea  missourienHis  (Shumard) 

Orbiculoidea  ( ?)  munda  (Miller  and  Gurlev) 

Orbiculoidea  nitida  (Phillips) 

Orbicnloidea  patellaris  (A.  Winchell) 

X 

EC 

X 

Orbiculoidea  saffordi  (A.  Winchell) 

Orbiculoidea  sampsoni  (Miller) 

Orbiculoidea  subtrifironalis  (McChesnev) 

X 
X 
X 

Orbiculoidea  tennilineata  (Meek  and  Haydeu) 

Orbiculoidea  utahensis  (Meek) 

Orbiculoidea  varsoviensis  ( Worthen) 

K 

Orthis  ( ?)  flava  A .  "Winchell 

X 

Orthothetoscrenistrius  (Phillips) 

EC 

Orlhotbetes  deHideratus  Hall  and  Clarke 

X 
X 
X 

Orlhothetes  insequalis  (Hall) 

Orthothetes  inflatua  (White  and  Whitfield) 

i 

Ort  hothetes  lens  ("NVhite) c 

Orthothetes  umbraculum  Authors 

EC 



1                ■V. 

Proboscidella  ( ?)  clava  (Norwood  and  Pratten) - 

X 

Productella  arcuata  Hall 

X 
X 

X 
X 
X 

X 

ProducteUa  concentrica  (Hall) 

.„\""           1 1 

t  Productella  lachrymosa  stigmata  Hall 

Productella  p yxidata  Hall 

l^roductella  shumardana  Hall 

t 



t  Productella  speciosaHall 

Productns  altematns  Norwood  and  Pratten 



1 

Product  us  altonensis  Norwood  and  Pratten 

SL 

Productns  auriculatus  Swallow 

X 

Productus  bisinuatus  Hall 

SL 

Productns  blairi  Miller 

X 

1 

Productns  boliviensis  d'Orbiimv 

1 
1 

X      ' 

Productns  boonensis  Swallow 

X 

X 
y 

Productus  boonensis  elevata  Swallow 

i 

1 

Productus  buchianus  de  Koninck 

Productus  burlinfftonensis  Hall 



B 

Productns  carbonarios  de  Koninck.    Carboniferous. 
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Table  VII. — Carboniferous  and  Permian  Brackiopoda — Continued. 


SpeciM. 


Prodnctus  ovatas  Hall 

ProductnH  parvnlns  A-  Winchell 

Productus  parvus  Meek  and  Worthen 

Productas  pertenuis  Meek 

Productus  phillipsi  Norwood  and  Pratten.  Carboniferous. 

Productus  pileolus  Shumard 

Prodnctus  pociUom  Morton 

Productus  popii  Shumard 

Productus  punctatus  (Martin) 

Prodnctus  pustulosns  Phillips 

Productus  raricostatua  Herrick 

Productus  rushvillensis  Herrick 

Productus  scabriculus  (Martin) 

Productus  scitulus  Meek  and  Worthen 

Proiluctus  semireticulatus  (Martin) 

Productus  semireticulatus  kansasensis  Swallow 

Productus  semistriatuB  Meek 

Productus  subhorridus  Meek.    Carboniferous. 

Productus  swallovi  Beecher 

Productus  symmetricns  McChesney 

Productus  tenuicoatatus  Hall 

Productus  undiferus  de  Koninck 

Productus  viminalis  White 

Productus  wortheniHall 

Productus  weyprechti  Toula 

Pt jchospira  sexpllcata  White  an^  Whitfield 

Pugnax  dawsonianus  (Davidson) 

Pugnax  globulina  (Davidson) 

Pugnax  grosvenori  Hall 1 

Pugnax  mutatua  Hall 

Pugnax  ottumwa  (White) 

Pugnax  pugnus  missouriensis  (Shumard) 

Pugnax  rockymontanus  (Maroon) 

Pugnax  striatocostatus  (Meek  and  Worthen) 

Pugnax  swallovanus  (Shumard) 

Pugnax  Utah  (Maroou) 

Bedcularia  cooperensis  (Swallow) 

Beticularia  guadalujiensis  (Shumard) , 

Beticularia  perplexa  (McChesney) 

Beticularia  perplexa  striatolineata  (Swallow) 

Beticularia  pseudolineata  (Hall) 

Beticularia  setigera  (Hall) , 

Beticularia  (?)  temeraria  (Miller) 

Beticularia  tenuispinata  (Herrick) 

Beticularia  translata  (Swallow) 

Betzia(?)  circulars  Miller 

Betwa(f)plicaUMiller 

Betzia  (?)  popeana Swallow 

Bhipidomella  burlingtonenais  Hall 

Bhipidomella  clarkensiB  (Swallow) 


Eocarboniferoua . 


Meao- 
carbon- 
iferous. 


Kinder- 
hook. 


X 

X 


Keo- 
kuk. 
Bur- 
lington. 


Kaakas-      Coal 
kia,      I   Meaa- 
St.  Lonia.     area. 


SL 


Ea 


B 
K 


B,K 


B 


X 
X 
X 


B 
K 


EC 

SL 
SL 


Ea 


SL 


SL 
SL 
SL 


Ka 


Ka 


X 
X 
X 
X 
X 


X 
X 
X 


X 
X 


X 
X 


X 
X 
X 


Neo- 
carbon- 
iferous. 


Per- 

mian. 
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Tablk  VII. — Carboniferous  and  Permian  Brachiopoda — Continned. 


Eocarboniferons. 

Moso- 
carbon- 
iferous. 

Neo- 
carbon- 
iferous. 

Species. 

l^inder- 
hook. 

Keo- 
kuk, 
Bur- 
lington. 

Kaskas- 

kU, 
St  Louis. 

Coal 
Meas- 
ures. 

Per- 
mian. 

ShipidomelU  dalvana  (Miller) 

B 

Ehipidomella  dubia  Hall 

SL 

Bhipidomella  michelini  (L'Eveille) 

X 

X 

X 
X 

Rhipidomella  miasoariensis  (Swallow) 

1 

1 

Khipidomella  nevadensis  (Meek ) .    Carboni  ferona. 
Rhipidomella  occaaua  Hall 

Rhipidomella  oweni  Hall  and  Clarke 

RhipidomellA  pecosi  (Mai'COQ) 

X       

Rhipidomella  snbelliptica  (White  and  Whitfield) 

X 
X 
X 

I 
1 

IRhipidomellathiemiK  White) 

i 

^l>^pidom4>lla  Taonxemi  pnlchella  H^rrick ,,.,.,, 

1 

Rhynchonella  acadienais  DaTidson 

X 
X 

Rhynchonella  algeri  McChesney 

Rhynchonella  arctiroatrata  Swallow 

SL 

Rhynchonella  harquensis  A.  Winchell 

X 
X 

Rhynchonella  carbonaria  McChesney 

X    1... 

RhynchonellA  r.nopArA|i||i9  Shumard r.rr-- 

X 

Rhynchonella  enrekensis  Walcott 

EC 

Rhynchonella  evangelina  Hartt.  - 

X       

Rhynchonella  guadalupe  Shnmard 

X 

Rhynchonella  heteroiwis  A.  Winchell 

X 

Rhynchonella  hubbardi  A.  Winchell 

X 

1 

Rhyi-.chonella  Ida  Hartt .   

1 

X     i 

Rhjrnchonella  illinoisenfisWorthan 

1 

X      ' 

Rhynchonella  indentata  Shnmard 

i 

X     ' 

R}iyn4«hpif  ell^  miwni  Hall 

SL 

Rhynchonella  medialia  Simpson 

X 

Rhynchonella  metallica  W  hito 

X     ' 

Rhynchonella  microplenra  A-  Winchell 

X 

Rhynchonella  obsolescens  Hall j. 

X 

1 

Rhynchon^la  opposita  W  hite  and  Whitfield 

X 

1         * 

Rhynchonella  perrostellata  Swallow 

SL 

i 

• 

Rhynchonella  perainaata  A.  Winchell 

X 

; 

Rhynchonella  pleurodon  (Phillips) 

X       

Rhynchonella  ricinnla  Hall 

SL 

Rhynchonella  striata  Simpson « 

X 
X 
X 

Rhynchonella  sabcircularis  A.  Winchell 

Rhynchonella  tetraptyx  A.  Winchell 

Rhynchonella  t^x#na  Shnmard 

X 

l<hynchon«ll*  t^ta  ^^i\^r 

B 

Rhynchonella  nnica  A.  Winchell 

X 

Rhynchonella  whitii  A.  Winchell...  9 

X 
X 
X 
X 

X 

Rhynchopora  postnloaa  (White) 

Rhynchotpira  ( f )  aahlandensis  Herrick 

Rhynchoapira  acansa  Hall  and  Clarke 

1 
1 

Rominserina  Jnlia  (A.  Winchell) 

Sehitoi>h«r>»  re^npinata  (Martin)  - . . ,  ^ 

EC 

Schisonhori*  reaupinoides  (Cox) 

X 

SehiiophorlaawalloviHall 

B 
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Table  VII. — Carhaniferous  and  Permian  Brachiopoda — Continned. 


Species. 


Semijiula  argentea  (Shepard) 

Seminula  capat-serpentis  (Swallow) 

Seminula  rharitonensit)  (Swallow) 

Seminnla  claytonl  (Hall  and  Whitfield) 

Seminula  dawsoni  Hall  and  Clarke 

Seminula  formosa  (Swallow) 

Seminula  hawni  (Swallow) 

Seminula  maconenHis  (Swallow) 

Seminula  parva  (Swallow) 

Seminula  persinuata  (Meek).    Carboniferous. 

Seminula  ( ?)  plattensis  (Swallow) 

Seminula  singletonii  (Swallow) 

Seminula  snbquadrata  (Hall) 

Seminula  trinuclea  Hall 

Seminula  wasatcbensis  (White) 

Spirifer  acuticostatus  de  Koninck 

Spirifer  agelaius  Meek 

Spirifer  albapinensis  Hall  and  Whitfield 

Spirifer  annectans  Walcott 

Spirifer  biplicatus  Hall 

Spirifer  boonensis  Swallow 

Spirifer  cameratus  Morton 

Spirifer  cameratus  percrossun  Swallow 

Spirifer  centronatus  A.  Winchell 

Spirifer  clavatulus  McChesney 

Spirifer  deltoideus  Herrick 

Spirifer  dosideratus  Walcott 

Spirifer  duplicostus  Phillips.    Carboniferous. 
Spirifer  fastigatus  Morton.    Carboniferous. 

Spirifer  ( ?)  fimbriatus  Morton 

Spirifer  forbesi  Norwood  and  Pratten 

Spirifer  fultonensis  Worthen 

Spirifer  grimesi  Hall 

Spirifer  imbrex  Hall 

Spirifer  incertus  Hall 

Spirifer  increbescens  Hall , 

Spirifer  increbescens  americanns  Swallow 

Spirifer  increbescens  transversalis  Hall 

Spirifer  kelloggi  Swallow 

Spirifer  keokuk  Hall 

Spirifer  keokuk  shelbyensis  SwaUow 

Spirifer  lateralis  Hall 

Spirifer  latior  Swallow 

Spirifer  leidyi  Norwood  and  Pratten 

Spirifer  leidyi  chesterensis  Swallow 

Spirifer  leidyi  merimacensis  Swallow 

Spirifer  littoni  Swallow 

Spirifer  logani  Hall 

Spirifer  marcoui  Waagen 

Spirifer  marionensis  Shomard - 


Eocarboniferoas. 


Meao- 
carbon- 
iferous. 


Kinder- 
hook. 


Keo- 
kuk, 
Bur- 
lington. 


Kaskaa- 

kia, 
St.  Louis. 


Coal 
Meas- 
ures. 


X 
X 
X 


Ka 

SL 


EC 


EC 


B 


EC 


B 
B 
B 


Ka 
Ka 
Ka 


K 
K 


SL 
SL 


Neo- 
carbon- 
iferous. 


Per- 
mian. 


X 

X 


X 
X 


X 
X 


X 
X 
X 


SL 
Ka 
SL 
SL 
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Table  VII. — Carboniferous  and  Permian  Brachiopoda — Continued. 


Species. 


Spirifer  meeki  Swallow 

Spirifer  mexicanus  Shomard 

Spirifer  missooriensis  Swallow 

Spirifer  mortonanas  Miller 

Spirifer  mundulos  Rowley 

Spirifer  mysticensis  Meek 

Spirifer  neglcctns  Hall 

Spirifer  now  berryi  Hall 

Spirifer  novamexicanus  Miller 

Spirifer  oregonensis  Shamard 

Spirifer  osagensis  Swallow 

Spirifer  ovalis  Phillips.    Carboniferous. 

Spirifer  peculiaris  Shomard 

Spirifer  rockymontanus  Marcon 

Spirifer  mstellatns  Hall , 

Spirifer  rostratus  Morton 

Spirifer  scobina  Meek.    Carboniferoos. 

Spirifer  aillanna  A.  Wiuchell 

Spirifer  striatiformls  Meek 

Spirifer  strlatna  (Martin) 

Spirifer  subsequalis  Hall 

t  Spirifer  subattenoatus  Hall 

Spirifer  subcardifonnis  Hall 

Spirifer  suborbioalaris  Hall 

Spirifer  subrotandatus  Hall 

Spirifer  sulcifems  Shamard 

Spirifer  taneyensis  Swallow 

Spirifer  tenuicostatns  Hall 

Spirifer  tennimarginatus  Hall 

Spirifer  texauns  Meek 

Spirifer  trigonalis  Martin 

Spirifer  vemonensis  Swallow 

Spirifer  remonensis  ozarkensis  Swallow. .. 

Spirifer  waTerlyensis  A .  Winchell 

Spirifer  winchelli  Herrick 

Spiriferina  acicalifera  Rowley 

Spiriferina  billingsi  Shumard 

Spiriferina  binacnta  A .  Winchell 

Spiriferina  clarksvillensis  A.  Winchell 

Spiriferina  cristata  (Schlotheim) 

Spi  riferina  depressa  Herrick 

Spiriferina  gonionota  Meek 

Spiriferina  norwoodana  (Hall) 

Spiriferina  octoplicata  (Sowerby) 

Spiriferina  palchra  Meek 

Spiriferina  solidirostris  White 

Spiriferina  spinosa  (Norwood  and  Pratien) 

Spiriferina  snbelliptica  (MoChesney) 

Spiriferina  snbtexta  White 

Bplrifcrina  transTerta  (McChesney ) 

Ball.  87- 


£ocarboDiferou8. 


Kinder- 
hook. 


Keo- 
kuk, 
Bur- 
lington. 


Kaskas- 

kia, 
St.  Louia. 


B 


X 
X 


X 
X 
X 
X 
X 


K 

B 

EC 

K 


Meso-   I    Neo- 
carbon-   carbon- 
iferoiia.  'iferoua. 


Coal 
Meas- 
ures. 


Per- 
mian. 


B 


B 


K 
K 


B 


SL 


SL 


SL 


EC 


X 


SL 


Ka 


K 
B 


X 
X 


Ka 
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Table  YII. — Carboniferous  and  Permian  Brachiopoda — Continued. 


SpeoiM. 


StreptorhynohuB  ( ?)  mnltistriata  Meek  and  Hay  den 

Streptorhynchas  nlrichi  Hall  and  Clarke 

Stricklandinia  (?)  subqnadrata  Heirick 

Strophalosia  beocheri  Rowley 

Strophalosia  cjinbala  Hall  and  Clarke 

Siroplialosia  ( ?)  guadalapensis  (Shumard) 

Stropbalosia  keoknk  Beecher 

Stropbaloeia  nammolina  A.  Wincbell 

Strophalosia  scintilla  Beecher 

Strophalosia  spondylifomiis  (White  and  St.  John) 

StTophomena  ( f)  nassula  Conrad.    Carboniferous. 

Syringothyris  angnlata  Simpson 

Syringothyris  carteri  (Hall) 

Syringothyris  extennata  (Hall) 

Syringothyris  gigas  (Troost).    Lower  Carboniferous. 

Syringothyris  herrickl  Schuchert' 

Syringothyris  missoari  Hall  and  Clarke 

Syringothyris  (f)  plena  (Hall) 

Syringothyris  randalli  Simjison 

Syringothyris  texta  (Hall) 

Terebratula  blsacula  M  cChesney 

Terebratula  brevilobata  Swallow 

Terebratnla  inornata  McChesney 

Terebratula  lapill us  Morton 

Terebratula  mexicana  Hall 

Terebratula  perinflata  Shumard 

Terebratula  subretziaforma  McChesney 

Terebratula  swallorana  Miller 

Terebratula  Utah  Hall  and  Wbitfield 

Torynifer  criticus  Hall  and  Clarke 

Number  of  Carboniferous  species,  478. 

Number  of  species  in  each  division 

Number  of  species  common  to  the  Kinderhook  and  the 

other  dirisions 

Number  of  species  common  to  the  Burlington-Keokuk 

and  the  other  divisions 

Number  of  species  common  to  the  St.  Louis-Kaskaskia 

and  the  other  divisions 

Number  of  species  common  to  the  Coal  Measures  and  the 

other  divisions 

Number  of  species  common  to  the  Permian  and  the  other 

divisions 

No  species  pass  from  the  Carboniferous  into  the  Mesozoic. 


Eocarboniferous. 


,    Keo- 
Kinder  ,    kuk, 
hook.  I    Bur- 
lington. 


Kaskas- 

kia. 
St.  Louis. 


Meso- 
carbon- 
iferous. 


Coal 
Meas- 
ures. 


Ka 


X 
X 


X 
X 
X 

X 
X 


X 
X 


B 


B 


15« 


9 


93 


9 


Ea 

SL 
SL 


Ka 
Ea 


SL 


74 
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Neo- 
carbon- 
iferous. 


Per- 
mian. 
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Tablk  VIII. — Meaozoic  Jiraohiopoda. 


Specie*. 


CistelUbeecheri  Clark 

Cietella  plicatilis  Clark 

Discina  ( f)  pileolas  WhiteayeA 

Diacina  ( f)  semipolita  Whiteaves 

Discina  (?)  Tanoouverensis  Whiteavee 

KingeDa  leonensis  (Conrad) 

Kiagena  nacoensia  (Roomer) , 

LiDgnla  breTiroetris  Meek  and  Hayden 

Lingula  nitida  Meek  and  Hayden 

Lingola  shamardi  Cragin 

Liognla  sabspatnlata  Hall  and  Meek 

Bhynchonella  seqoiplicata  Gabb 

Khynchonella  gnathophora  Meek 

Rhynchonella  halli  Gabb 

Khynchonella  lacunoea  (Schlotheim) 

Rhynchonella  lacunoea  arolica  Oppel 

Rhynchonella  lingnlata  Gabb 

Rhynchonella  maudenaia  Whiteavea 

Rhynchonella  myrina  Hall  and  Whitfield 

Rhynchonella  plicatUis  (Sowerby) 

Rhynchonella  schacherti  Stanton 

Rhynchonella  tayloriana  Lea.    Habana,  Cuba . 

Rhynchonella  whitneyi  Gabb 

Spiriferina  ( ?)  alia  Hall  and  Whitfield 

Spiriferina  borealla  Whitearea 

Spiriferina  homfrayi  (Gabb) 

Spiriferina  obtoaa  (Gabb) 

Terebratella  califomica  Stanton 

Terebratella  ( 1)  dubitanda  (Cooper) 

Terebratella  (?)  imbricata  (Cooper) 

Terebratella  obeaa  Gabb 

Terebratella  plicata  (Say) 

Terebratella  vannxemi  Lyell  and  Forbea 

Terebratola  angnata  Hall  and  Whitfield 

Terebratola  dorenbergi  Felix.    Mexico 

Terebratola  harlani  Morton 

Terefaratnla  helena  Whitfield 

Terebratola  humboltenaia  Gabb 

Terebratola  liardenaia  Whitearea 

Terebratola  poeyana  Lea.    Habana,  Cuba 

Terebratola  repellini  d*Orbigny.    Mexico 

Terebratola  roboata  Whitearea 

Terebratola  aemiaimplex  White 

Terebratola  cfr .  sieteni  Loriol.    Mexico 

Terebratolina  atlantica  (Morton) 

Terebratnlina  flloaa  Conrad , 

Terebratolina  florldana  (Morton) , 

TtrebratollBa  goadalupie  (Roomer) 

Waldheimia  ( f)  catorcenaia  Agnilera.    Mexico 

If OBibar  of  Meaoaoic  apeoiea,  49. 

Homberof  apaciea  in  each  ayatem 


Triaaaio.  i  Juraaaic. 


Lower 
Creta- 
ceona. 


Upper 
Creta- 
ceoua. 


X 


X 
X 
X 
X 


X 
X 


X 


X 
X 


X 
X 


X  ? 


X 
X 


X  ? 

X 

X   ? 


11 


13 


X 
X 


X  ? 
X  ? 


X 


X? 


X  ? 
X 


X 
X  ? 
X  ? 
X 
X 
X 


X 

X 


X 

X  ? 

X 

X 


22 
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Table  IX. — Cenozoio  and  Beoent  Brachiopoda, 


Species. 


Diaoiniso*  lugabris  (Conrad) 

I>i8cini8ca  maltUineata  (Conrad) 

Hemithyris  psittacea  (Chemnitz) 

RhynchonoUa  Tvilmingtonensia  (Lyell  and  Sowerby). 

Terebratula  canipes  Ravenel 

Terebratula  cameoidea  Gappy.    Trinidad 

Terebratula  demiaairostra  Ck>nrad .- 

Terebratnla  lecta  Gappy.    Trinidad 

Terebratula  nltens  (Conrad) 

Terebratula  trinitatenBis  Gappy.    Trinidad 

Terebratnlina  gracilis  (Schlotheim) 

Terebratalina  lachryma  (Morton) 

Terebratalina  t^onensis  Stanton 

Waldheimia  kennedyi  Dall 

Kamber  of  species  in  eaob  diyiaion 

Atretia  gnomon  Jeflhrys 

CiBtella  cistellula  ( Wood) 

Dallina  florldana  (Pourtales) * . . . 

Discinisca  atlantica  (King) 

Diacinisca  camingi  (Broderip) 

rrieleiahaUiDall 

Glottidia  albida  (Hinds) 

Glottidia  antillaram  (Reeve) 

Glottidia  andebarti  (Broderip) 

Glottidia  palmeri  Dall 

Hemi  thy  ris  oraneana  Dall 

Hemithyris  psittacea  (Chemnitz) 

Ilraaaaina  pisam  (Lamarck) 

Lacqaeaa  califomious  (Koch) 

LacqueaaJeffreysiDall 

Lacqaeaa  vanooaTerenais  Davidaon 

Liothyrinabartlettl(DaU) 

Liothyrina  clarkeana  Dall 

Macandrevia  americanam  Dall 

Macandrevia  craniella  Dall 

Macandrevia  cranium  (Miiller) 

Macandrevia  diamantina  Dall 

Magaaella  aleutica  Dall 

Magaaella  labradorenais  (Sowerby) 

Magaaella  radiata  Dall 

Platidia  anomioidea  (Phillippi) 

Terebratalia  obaoleta  Dall 

Terebratalia  oocidentalia  Dall 

TerebratjUia  tranaveraa  (Sowerby) 

Terebratella  frielii  Davidson 

Terebratella  palvinata  (Gould) 

Terebratella  apitzbergenaia  Davidaon  . .  

Terebratalina  caput-aerpentia  (Linn6) 

Terebratnlina  kiienais  Dall  and  Pillabry 

Terebratnlina  murrayi  Davidaon 

Terebratalina  aeptentrionalia  Couthouy 

Number  of  BpecieB  in  each  ocean 


CENOZOIC. 


RKCBMT. 


Bocene. 


X 
X 
X 
X 
X 


X 
X 
X 
X 


Neocene. 


North    I    North 
and  Cen- ;  and  Cen- 
tral     '      tral 
American  American 
Atlantic.    Pacific. 


X 
X 
X 


X 


X 


X 
X 
X 
X 


X 


X 
X 


X 
X 


X 
X 


X 


X 
X 
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X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


X 

X 


X 
X 


X 
X 
X 
X 

X 


X 


X 
X 
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Tablk  X.SoHtk  American  fotiil  Brackiopoda — Cot-tinaed. 
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OHAPTEK    II. 

BRACHIOPOD  TERMINOLOGY  APPIilED  TO  FOSSII.  FORMS. 

Adductor  muscles, — In  tbe  Protremata  and  Telotremata  tbese  muscles 
have  their  veutral  insertion  one  on  either  side  of  the  central  axis, 
between  the  diductors.  In  passing  to  the  dorsal  valve  they  divide  into 
four,  and  produce  in  that  shell  the  two  pairs  of  principal  scars  known 
as  the  anterior  and  posterior  adductors.  By  contraction  these  muscles 
close  the  shell.  In  the  Neotremata  they  are  the  essential  muscles,  so 
far  as  scars  in  the  fossil  shells  are  concerned,  the  anterior  adductors 
closing  the  valves,  while  the  posterior  pair  serves  to  open  the  valves. 
In  the  Atremata  there  is  a  simple  pair  of  adductors  placed  near  the 
anterior  extremity  of  the  visceral  area. 

Anterior  region, — That  portion  of  the  shell  in  front  of  the  transverse 
axis  and  opposite  the  pedicle  oi)ening. 

Apex, — The  place  of  initial  shell  growth.  It  may  be  the  most  i>os- 
terior  i)ortion  of  the  valve  or  may  be  situated  near  the  transverse  axis. 

Brachidium  (Hall  and  Clarke). — ^The  calcareous  brachial  supports  of 
the  Spiriferacea  and  Terebratulacea. 

Cardinal  area, — A  more  or  less  well-developed  triangular  area  on 
each  side  of  the  delthyrium,  distinctly  set  otF  from  the  general  surface 
of  the  shell.  It  is  best  developed  on  the  ventral  valve  of  articulate 
brachiopods,  but  is  also  present  en  the  dorsal  valve,  and  generally  in  a 
rudimentary  condition  in  many  inarticulate  species.    See  Deltidium, 

Cardinal  extremities, — The  terminations  of  the  hinge  line. 

Cardinal  process, — A  variously  modified  apoi)hysis,  situated  pos- 
teriorly at  the  center  of  the  hinge  of  the  dorsal  valve  in  articulate 
brachioi)ods.  To  it  are  attached  the  diductor  nuiscles,  which  by  their 
contraction  serve  to  open  the  valves  anteriorly. 

Cardinal  slopes. — ^The  inclined  surfaces  extending  from  the  umbonal 
elopes  to  the  hinge  margins. 

Chilidium  (Beecher). — A  plate,  in  appearance  similar  to  the  del- 
tidium, covering  the  exterior  portion  of  the  cardinal  process  in  many 
Protremata.  Its  development  does  not  begin  until  early  neanic  or  later 
growth,  and  is  probably  secreted  by  the  dorsal  mantle  lobe. 

Crura. — Processes  on  the  dorsal  hinge  plate  of  the  Telotremata  and 
some  Protremata,  to  which  are  attached  the  fleshy  brachia  and  bra- 
chidia.  These  usually  form  the  inner  walls  of  the  dental  sockets, 
and  may  be  supported  by  septal  x)lates. 

Cruralium  (Hall  and  Clarke). — The  dorsal  equivalent  of  the  ventral 

8pondylium,  being  formed  by  the  convergence  or  union  of  the  crural 

plates  in  the  Pentameracea. 

1^ 
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Delthyrium  (Hall  and  Clarke). — The  triangular  aperture  transecting 
medially  the  cardinal  area,  or  the  posterior  surface  from  the  apex  to  the 
posterior  margin  of  the  ventral  valve,  through  some  portion  of  which 
the  pedicle  passes.  It  has  also  been  termed  the  fissure  or  foramen. 
The  delthyrium  may  or  may  not  be  closed  by  a  deltidium  or  deltidial 
plates. 

Deltidium, — A  plate  of  one  piece  which  grows  over  the  delthyrium 
of  many  Protromata  and  some  Neotremata.  In  the  early  larval  stage 
of  Thecidium  this  plate  begins  as  a  secretion  from  the  dorsal  side  of 
the  body  segment,  and  becomes  anchylosed  to  the  ventral  valve  in  the 
phylembronic  stage,  subsequent  additions  being  secreted  by  the  body 
wall  and  pedicle.  The  convex  or  concave  central  portion  of  the  ventral 
cardinal  area  in  some  Atremata  is  not  homologous  with  the  deltidium. 
It  is  but  a  part  of  the  area,  and  does  not  have  its  origin  in  the  prodel- 
tidium,  as  in  Thecidium. 

JJeltidial  plates. — Two  plates  growing  medially  from  the  walls  of  the 
delthyrium  after  neanic  growth.  These  usually  unite  medially,  and 
close  the  delthyrium  more  or  less  completely.  They  are  restricted  to 
the  Telotremata,  and  are  secreted  by  extensions  of  the  ventral  mantle 
lobe.  Hall  and  Clarke  introduced  the  terms  d<iltarium  and  deltaria  for 
the  same  plates,  and  for  the  coalesced  condition  of  the  deltaria,  Bronn's 
'pseudodeltidium. 

Dental  plates. — Vertical  i)lates  supporting  the  teeth  of  the  ventral 
valve. 

Dental  sockets. — Excavations  in  the  dorsal  cardinal  margin  in  which 
the  teeth  of  the  ventral  valve  articulate.  The  inner  wall  of  the  socket 
is  elevated  and  forms  the  base  of  the  crural  plate. 

Diductor  muscles. — In  the  Protremata  and  Telotremata  the  principal 
pair  of  diductor  muscles  has  the  larger  end  attached  to  the  ventral 
valve  near  the  anterior  edge  of  the  visceral  area,  while  the  other  end 
has  its  insertion  on  tbe  anterior  portion  of  the  cardinal  j^rocess.  There 
is  another  pair  of  small  accessory  diductor  muscles,  but  these  are  sel- 
dom shown  in  fossil  shells.  By  contraction  these  muscles  open  the 
valves. 

Dorsal  valre. — Usually  the  smaller  and  imi)erforate  valve  and  the 
one  to  which  the  brachia  are  always  attached.  Brachialj  hanfiialy  socket^ 
and  entering  valves  are  other  terms  more  rarely  em^^loyed. 

Ephebic  (Hyatt,  emend.  Bather  and  Buckman). — Designating  the 
mature  shell. 

Foramen. — A  small  circular  passage  through  the  deltidium  or  del- 
tidial plates,  either  below  or  at  the  apex  of  the  ventral  valve.  Some- 
times the  foramen  encroaches  by  abrasion  upon  the  umbo  of  the  ventral 
valve. 

Genital  markings. — Badial  markings  or  pits  within  the  posterior 
portion  of  the  visceral  space,  indicating  the  position  and  extent  of  the 
genitalia. 
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Oerontic  (Hyatt,  emend.  Bather  and  Buckman). — Designating  old  age. 
It  is  indicated  in  the  ontogeny  of  many  species  of  brachiopods  by  ex- 
treme thickness  of  the  valves,  obesity,  or  by  numerous,  crowded  growth 
lines  near  the  anterior  margin,  a  condition  which  sometimes  produces 
truncation  and  absence  of  stride  at  the  margin. 

Hinge  line. — The  line  along  which  articulation  takes  place. 

Jugum  (Hall  and  Clarke). — The  transverse  band  and  its  accessory 
processes  uniting  the  spiralia.  When  this  band  is  medially  incomplete 
the  parts  are  termed  jugal  processes. 

Lateral  area^, — That  portion  of  the  shell  on  each  side  of  the  ventral 
axis. 

Listrium  (Hall  and  Clarke). — In  some  Neotremata  a  plate  closing  the 
progressive  track  of  the  pedicle  opening  or  pedicle  cleft,  posterior  to 
the  apex  of  the  ventral  valve. 

Longitudinal  ax^is. — A  median  line  through  the  shell  from  the  beak 
to  the  opposite  margin. 

Loop. — The  calcareous  brachial  supports  of  the  Terebratulacea.  It 
IS  usually  composed  of  descending  and  ascending  lamelLi*,  united  by  a 
transverse  band. 

Median  septum. — An  internal  vertical  plate  commonly  developed 
along  the  vertical  axis  and  between  the  muscles  of  the  ventral  valve. 
Sometimes  tbere  is  also  a  dorsal  median  septum.  Lateral  septa  are 
rarely  developed. 

Neanic  (Hyatt,  emend.  Bather  and  Buckman). — Designating  youth- 
fulness,  or  the  stage  in  which  specific  characters  begin  to  develop. 

Nepionic  (Hyatt). — Designating  the  smooth-shell  stage  succeeding  the 
protegulum. 

Pallial  sinuses. — Two  convergent  or  divergent  primary  sinuses  of  the 
circulatory  system,  traversing  the  mantle  and  originating  in  the  poste- 
rior medial  region.  They  usually  have  numerous  secondary  branches, 
and  both  often  leave  impressions  in  the  shell. 

Pedicle. — The  flexible  muscular  organ  of  the  ventral  valve  by  means 
of  which  brachiopods  may  be  attiiched  to  extraneous  objects. 

Pedicle  muscles. — In  the  Protremata  and  Telotremata  one  pair  origi- 
nates on  the  ventral  valve  at  points  just  outside  and  behind  the  diduc- 
tors  and  another  on  the  dorsal  valve  behind  the  posterior  adductors, 
while  the  opposite  ends  of  both  are  attached  to  the  pedicle.  Besides 
these,  there  is  an  unpaired  muscle  lying  at  tiie  base  of  the  pedicle, 
attaching  it  closely  to  the  ventral  valve. 

Platform, — See  Spondylium. 

Posterior  region, — That  portion  of  the  shell  bac'-k  of  the  transverse 
axis  and  toward  the  beak,  or  apex. 

Primary  lanielUe. — The  primary  descending  bands  of  the  spiralia,  the 
posterior  ends  being  attached  to  the  crura. 

Prodeltidium  (Hall  and  Clarke  restricted). — The  third  shell  plate 
developed  in  the  earlier  embryonic  growth  of  species  of  Atremata, 


76  SYNOPSIS   OF   AMERICAN   FOSSIL   BRACHIOPODA.        [BULL.g7. 

Keotremata,  and  Protremata,  and  subsequently  becoming  more  or  less 
firmly  attached  to  either  the  dorsal  ( Atremata)  or  ventral  valve. 

Proteguhim  (Beecher). — The  initial  shell  of  brachiopods.  It  is  smooth 
and  of  microscopic  size,  in  outline  being  semicircular  or  arcuate,  and 
without  cardinal  areas. 

Protractor  muscles. — In  the  Lingulacea  one  pair  has  the  ventral  ends 
fastened  at  the  anterior  extremity  of  the  visceral  area,  extending  back- 
ward and  inserted  near  the  lateral  margin  of  the  dorsal  valve,  outside 
the  rotators.  A  second  ])air  originates  just  behind  the  adductors  of 
the  ventral  valve,  and  is  inserted  posterior  to  the  first  pair.  These 
muscles  draw  the  dorsal  valve  forward.  They  are  apparently  present 
in  the  Obolidse  and  Trimerellid.T,  but  their  position  is  difTerent. 

PseudodeUidium. — Properly  this  term  applies  only  to  the  united  con- 
dition of  the  deltidid  plates  in  the  Protremata  and  Telotremata.  It 
is  provisionally  applied  to  the  concave  or  convex  medial  portion  of  the 
cardinal  areas  in  Atremata  and  Protremata. 

Retractor  muscles. — In  the  Atremata  these  extend  from  the  outer 
lateral  margins  of  the  visceral  area  in  the  ventral  valve  to  its  anterior 
extremity  in  the  dorsal  valve,  and  serve  to  readjust  the  dorsal  shell. 

Rotator  muscles, — In  Lingulacea  these  are  situated  posteriorly  just  in 
advance  of  the  umbonal  muscle,  two  on  one  side  and  one  on  the  other. 
By  their  contraction  the  dorsal  valve  turns  alternately  first  in  one 
direction  and  then  in  the  other. 

Septal  plates. — Plates  supporting  the  crural  processes,  also  known  as 
crural  plates. 

Spondylium, — A  plate  in  the  Pentameracea,  formed  by  the  union  of 
converging  dental  plates,  to  the  upper  surface  of  which  are  attached 
the  adductor,  diductor,  and  pedicle  muscles.  The  spondylium  may 
rest  upon  the  ventral  valve  or  may  be  supi)orted  by  a  median  septum. 
This  plate  is  rarely  present  in  the  Telotremata,  but  more  commoidy 
in  the  Atremata,  where  it  is  known  as  the  platform.  There  is  some- 
times developed  in  the  dorsal  valve  a  plate  similar  in  appearance  to 
the  spondylium,  but  ditterent  in  origin,  and  known  as  the  cruralium. 

Spiralia  (Beecher).— The  calcareous  spiral  brachial  supports  in  the 
Spiriferacea.    A  connecting  jugum  may  be  present  or  absent. 

Syrinx. — A  tubular  structure  developed  in  the  delthyrium  of  some 
Spiriferacea,  opening  vfentrally  and  partially  inclosing  the  pedicle. 

Teeth. — Two  processes  of  the  ventral  valve  of  articulate  brachiopods, 
serving  for  articulation. 

Transverse  axis. — A  line  through  the  shell  from  right  to  left,  midway 
between  the  beak  and  anterior  margin. 

Umbo. — The  elevated  or  prominent  portion  of  the  valve  anterior  to 
the  apex. 

Umbonal  muscle. — A  single  muscle  situated  in  the  umbonal  region  of 
most  Atremata.  By  its  contraction  the  valves  are  opened  anteriorly. 
In  Obolus  this  muscle  divides  toward  the  ventral  valve. 
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Umbonal  slopes. — ^Tbe  iuclined  surfaces  about  the  umbo  aud  opi)osite 
the^  cardinal  slopes. 

Ventral  valve. — The  valve  situated  ou  the  veutral  side  of  the  animal, 
and  having  in  youth  or  maturity  a  delthyrium  or  pedicle  opening 
through  which  the  pedicle  is  protruded,  except  in  Iphidea,  Obolella, 
Liugula,  etc.,  where  the  pedicle  protrudes  between  the  valves.  When 
the  shell  is  cemented  to  foreign  bodies  it  is  always  by  the  ventral 
valve.  It  is  usually  the  larger  and  deeper  of  the  two  valves.  PedicUj 
larger,  dental^  7ieural,  and  receiving  valves  are  synonymous  terms. 


CHAPTER  III. 

BIOIiOGIC   DF.VTCIiOPMENT   OF  THE  BRACHIOIH>I>A. 

ORDINAL    DEVELOPMENT. 
ATEEMATA. 

This  order,  which  began  iu  the  Lower  Cambriau,  is  represented  by 
199  species,  or  over  10  i)er  cent  of  American  Paleozoic  brachiopods. 
Its  greatest  representation,  both  in  species  and  genera,  was  during  the 
Cambrian  and  Ordovician  eras.  A  very  marked  decline  set  in  during 
the  Silurian  and  Devonian,  with  almost  extinction  in  the  Carbonifer- 
ous, where  only  Lingula  and  its  subgenus  Glossina  occur. 

The  terminal  families  Trimerellidte  and  Lingulidae  contain  species 
which  attain  the  greatest  individual  growth.  Lingulidae  has  the  long- 
est phylogenetic  history.  It  is  the  last  important  and  most  specialized 
family  of  the  Atremata,  and  manifests  the  greatest  persistency  and 
specific  differentiation.  Lingula,  the  essential  genus  of  the  family,  lived 
at  least  from  the  Ordovician  system  through  all  succeeding  time,  and 
is  represented  in  modern  seas.  During  this  enormous  period  the  only 
change  observable  is  that  in  the  ancient  forms  the  viscera  occupied  a 
little  more  and  the  brachia  somewhat  less  space. 

In  the  more  primitive  types  of  Atremata,  Obolacea,  the  shell  is  usu- 
ally mu(5h  thicker  and  less  chitinous  than  in  the  higher  or  derived 
families,  Lingulacea.  The  shell  is  thickest  in  the  Trimerellidse  and 
thinnest  in  the  Lingulidii?.  From  their  mode  of  occurrence  in  rocks  it 
seems  probable  that  Paterinidte,  Obolidaj,  and  Trimerellidse  (=Ol)ola- 
cea)  never  lived  in  the  mud  or  sand  of  the  sea  bottom,  as  did  Lingulidse, 
Lingulasmatida?,  and  probably  Lingulellida^  { =  Lingulacea).^  The  obol- 
oids  in  all  probability  had  short  pedicles,  while  the  linguloids  have 
very  long  pedicles.  The  long,  flexible,  tubular  pedicle  of  Lingula, 
associated  with  the  buried  habit  of  the  animal,  apparently  explains 

'Since  all  the  Hpccies  of  Obolacea  are  known  only  ae  fossils,  it  may  seem  hazardous  to  ascribe  in 
them  a  mode  of  living  different  from  that  of  Lingula.  These  shells  had  short  peduncles,  are  round 
or  OTal,  sometimes  very  gibbous,  always  comparatively  thick  shelled,  and  not  decidedly  phosphatic. 
The  writer  has  never  observed  any  species  of  this  superfamily  in  situ  transverse  to  sedimentatioii,  or 
in  other  words  "on  edge."  In  the  Lingulacea  the  peduncle  is  very  long,  and  the  shells  are  elongate 
quadrangular,  triangular,  spatulate,  or  acuminate,  and,  as  a  rule,  are  decidedly  thin  and  phosphatic. 
Recent  Lingulas  all  live  partially  buried  in  the  sea  bottom,  and  not  infrequently  fossil  speciee  are 
found  iu  situ,  on  edge,  with  their  apices  downward.  Lingulops  and  Lingulaama  also  have  been 
observed  situated  on  edge.  The  round,  thick  shells  of  Obolacea  are  strongly  contrasted  with  the 
elongate  thin  shells  of  Lingulacea.  These  peculiarities  are  in  all  probability  due  to  mecbanical 
causes.  The  Linguloids,  with  their  long,  powerful,  and  flexible  peduncles,  are  buried  in  the  sedi- 
ments, while  the  posteriorly  pointed  shell  is  an  adaptation  to  the  same  end,  caused  by  the  frequent 
I>eduncular  pulling  on  that  part  of  the  valves. 
78 
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the  cause  for  the  thinness  of  the  shell  and  the  long,  narrow,  attenuated 
form  of  its  valves. 

The  ontogeny  of  Obolella  and  Lingula  shows  that  one  branch  devel- 
3ped  directly  from  the  PaterinidaB  to  Obolidse  and  TrimerellidaB,  while 
another  branch  began  in  the  Obolidie.  The  derived  branch  continued 
bo  diverge  by  changing  the  thick  round  shells  of  the  radical  stock  into 
thin  spatulate  or  elongate  subquadrate  valves,  first  in  the  Lingulellidae 
ind  culminating  in  the  Lingulidse.  The  latter  family  then  gave  rise  to 
LiugulasmatidsB,  which,  in  accordance  with  the  law  of  morphologic 
3quivalents,  developed  some  of  the  internal  diagnostic  characters  of  the 
terminal  family  of  the  first  phylum  in  the  platform  of  the  Trimerellidae. 

Hall  and  Clarke  refer  the  genera  of  Lingulasmatidie  to  Trimerellidae, 
»nd  thus  the  latter  family,  as  understood  by  them,  embraces  two  stocks 
tiaving  widely  separated  origins.  This  is  peculiar,  since  they  clearly 
inderstand  the  independent  origin  of  these  stocks,  as  will  be  seen  by 
ihe  following  quotation,  but  more  particularly  by  their  diagram.^ 

There  is  no  single  feature  in  the  entire  gronp  of  the  edontalons  brachiopods  so 
itriking  as  the  great  platforms  in  TrimereHa  and  its  allies,  and  it  is  rarely  that  so 
Maatifnl  and  well  established  an  illustration  of  the  attainment  of  snch  a  remark- 
able resultant  along  two  distinct  lines  of  development  can  bo  presented. 

The  writer  holds  that  a  natural  family  can  have  but  one  stock,  a  stock 
;an  have  but  one  origin. 

Nonfunctional  articular  processes  are  developed  in  this  order  in  a 
lumber  of  genera  and  at  various  times.  Snch  are  slightly  developed 
Q  Trimerella  and  Monomorella,  and  more  strongly  in  Tomasina,  Bar- 
-oisella,  and  Spondylobolus.  In  the  Neotremata,  articulation  is  also 
ipproached  in  Trematobolus,  and  in  Crania  a  false  hinge  is  sometimes 
leveloped  in  Ordovician  species.  A  cardinal  process  so  characteristic 
)f  the  Protremata  and  Telotremata  is  faintly  developed  in  Neobolus, 
[jakmina,  and  Trimerella  of  the  Atremata. 

NEOTREMATA. 

The  order  Neotremata  begins  in  the  Lower  Cambrian,  and  is  repre- 
lented  by  156  species,  or  over  8  per  cent  of  the  braehiopods  of  the 
American  Paleozoic.  It  has  considerably  fewer  species  than  the  Atre- 
nata,  and  exhibits  a  lack  of  specific  differentiation,  such  as  form  and 
iurface  ornamentation.  This  probably  is  largely  due  to  the  fact  that 
he  pedicle  is  very  short,  or  even  obsolete,  in  this  order,  and  that  the 
)edicle  foramen  is  subcentral,  producing  in  the  Trematida3  and  Cra- 
liidiB  more  or  less  of  a  parasitic  growth,  while  in  the  families  Discinidie 
ind  Acrotretidae  the  great  majority  of  species  are  circular  or  oval,  with 
nore  or  less  cone-shaped  shells. 

As  in  the  Atremata,  great  tenacity  of  life  is  also  manifested  in  this 
)rder,  since  its  two  essential  families,  Discinidte  and  Craniidae,  have 
^presentatives   throughout  all   time   since  the  Ordovician  system. 
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Greatest  representation  in  both  genera  and  species  was  during  the 
Ordovician,  after  which  generic  ditt'erentiation  was  practically  restricted 
to  the  Discinidae  and  Craniidie.  Crania  persisted  throughout  the  i)ost- 
Ordovician,  and  for  longevity  equals  the  atrematous  genus  Lingula. 

The  percentage  of  widely  dispersed  species  is  about  the  same  as  in 
the  Atremata,  and  likewise  is  greatest  in  those  families  with  the  longest 
phylogenetic  history,  as  Acrotretidie,  Discinidae,  and  Craiiiida*. 

Development  was  along  two  lines.  In  one  a  broad  fissure  (the  most 
primitive  condition  of  the  pedicle  opening  in  this  order)  is  retained  as 
a  mature  character  (Trematidte).  Later  geologically,  and  at  the  matu- 
rity of  the  individual  in  derived  forms,  the  fissure  is  gradually  closed 
posteriorly,  leaving  a  long,  narrow  slit,  at  one  end  of  which  the  pedicle 
emerges  (Discinidtxi).  The  other  line  ( Acrotretacea)  probably  developed 
and  inherited  holoperipheral  growth  in  the  ventral  valve,  very  rapidly 
producing  a  small  subcentral  circular  foramen,  since  this  feature  is 
already  well  developed  in  the  Lower  Cambrian  Acrotretidae,  and  in 
advance  of  the  greatest  development  of  the  Discinidae.  It  is  probably 
this  second  branch  that  gave  origin  to  the  degraded  family  Craniidae. 
The  protegulum  in  the  dorsal  valve  of  Acrotretacea  is  probably  always 
marginal,  whereas  in  the  Discinacea  it  is  always  more  or  less  central. 

It  is  remarkable  that  Crania,  so  unlike  other  living  brachiopods 
and  occurring  abundantly  in  the  seas  of  to-day,  has  never  been  com- 
pletely studied  developmentally  or  ontogenetically.  The  taxonomic 
position  of  the  Craniidae  is  therefore  not  actually  determined,  and  Hall 
and  Clarke  incline  to  follow  Waagen  in  regarding  the  Craniacea  as 
equivalent  in  rank  to  the  Atremata  and  Keotremata.  These  authors 
write:' 

It  is  nevertheless  to  be  observed  that  no  trace  of  a  former  pedicle-slit  incision  or 
perforation  is  found  on  mature  or  immature  shells,  and  it  would  be  difficnlt  to  com- 
prehend in  what  manuer  such  an  essential  modification  of  the  shell  could  be  wholly 
concealed  by  later  growth.  Were  the  pedicle  marginal  in  primitive  growth  stages, 
and  subsequently  atrophied,  the  obliteration  of  the  marginal  opening  by  later 
resorption  and  growth  would  be  a  readily  intelligible  process.  There  is,  hence,  in 
this  default  of  evidence,  a  good  reason  to  doubt  tht^  close  affinities  of  Crania  and 
Pholidops  to  the  Diacaulia  [=:  Neotremata].  Present  knowledge  would  seem  to 
indicate  that  they  were  primarily  of  the  type  of  the  Mesocanlia  [=  Atremata],  and 
that  their  resemblance  to  the  Diacaulia  is  wholly  of  secondary  growth.  Waagen's 
term  for  this  group,  Gastropegmata  (or  Craniacea),  may  therefore  prove  to  be 
equivalent  to  each  of  these  other  two  divisions. 

Brachiopod  embryology  demands  a  ])edicle  in  the  early  stages  of 
Crania.  The  ventral  valve  carries  the  pedicle,  and  it  is  always  this 
valve  which  is  attached  by  cementation  or  otherwise.  The  writer  has 
observed  in  Yale  University  Museum  a  specimen  of  Pholidops  ovata  with 
a  cicatrix  of  attachment,  around  which  point  growth  is  holoperipheral, 
as  in  all  Neotremata.  Specimens  of  Pholidops  are  sometimes  pre- 
served with  both  valves  in  position  and  delicately  attached  to  Bryozoa, 
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fh)in  the  Falls  of  the  Ohio.  These  are  believed  to  be  actaal  aod  not 
chance  attachments.  In  Crania  cementation  occurs  very  early  and  is 
complete,  causing  all  obliteration  of  the  protegulum  and  subsequent 
stages  of  growth  in  the  ventral  shell.  That  cementation  does  obliterate 
nearly  all  the  younger  characters  is  also  shown  in  the  i:emarkable  gen- 
era Bichthofenia  and  Ostrea.  On  the  interior  of  Pholidops  and  Crania 
the  four  large  muscular  scars,  which  are  more  those  of  the  Neotremata 
than  of  the  Atremata,  are  arranged  medially,  in  the  center  of  which, 
probably,  was  the  pedicle  opening.  Some  proof  of  this  is  seen  in  the  ex- 
cavated, posteriorly  terminating  muscular  pit  of' Crania  ignabergensi^j 
which,  if  carried  through  the  valve,  will  make  the  pedicle  opening 
snbcentral  and  surrounded  by  shell  deposit.  If  an  Acrotreta,  Linnars-* 
sonia,  or  Conotreta  became  cemented,  there  would  result  practically  a 
Crania.  In  no  atrematous  brachiopod  is  there  the  slightest  indication 
of  cementation,  but  where  shell  fixation  does  occur  it  is  always  (ex- 
cepting in  Zugmeyeria  and  Thecocyrtella)  in  such  as  have  the  pedicle 
very  early  surrounded  by  shell  matter,  as  in  the  Strophomenidae  and 
Productidae.  For  these  reasons  the  characters  of  Craniacea  seem 
more  in  accord  with  the  Keotremata  than  with  the  Atremata.  The 
characters  of  Craniacea  are  certainly  not  of  ordinal  importance,  and 
possibly  not  even  of  superfamily  value. 

Id  the  development  of  its  pedicle  foramen  the  family  Siphonotretidse 
is  unlike  any  other  of  this  order.  During  neanic  growth  the  pedicle 
opening  was  posterior  to  the  protegulum,  but  later  it  gradually  moves 
anteriorly  through  the  shell  by  resorption,  producing  a  narrow  slit 
similar  in  appearance  to  that  of  the  Discinidie.  A  pedicle  foramen  of 
the  same  nature  is  also  developed  in  Eichwaldia  and  Dictyonella  of 
the  Protremata.  As  yet  no  explanation  has  been  given  as  to  the 
causes  producing  this  aberrant  development.  The  writer  suggests 
that  since  these  animals  had  delicate  peduncles,  with  the  shell  elon- 
gate oval  and  sometimes  cone-shaped  in  form,  they  probably  stood 
nearly  upright  on  their  pedicles  in  early  growth.  Shell  accretion 
being  more  rapid  anteriorly,  with  the  ventral  aide  of  the  animal  the 
larger  and  heavier,  a  tendency  was  initiated  for  the  shell  to  lean 
against  the  ventral  side  of  the  peduncle.  This  pressure  would  produce 
resorption  of  the  ventral  shell  anterior  to  the  pedicle,  and  eventually, 
this  tendency  becoming  hereditary,  the  ventral  valve  would  lie  nearly 
flat,  with  the  pedicle  emerging  at*a  great  angle  subcentrally. 

PROTREMATA. 

This  order  is  represented  by  738  species,  or  nearly  40  per  cent  of 
American  Paleozoic  brachiopods,  and  is  eminently  characteristic  of  the 
post-Cambrian  Paleozoic  systems.  Like  the  Atremata  and  Neotre- 
mata,  it  is  represented  in  the  Lower  Cambrian.  It  was  not,  however, 
until  Ordovician  times  that  the  Protremata  attained  very  rapid  evolu- 
tion. In  the  Cambrian  there  are  but  4  genera  and  22  species,  while  in 
BuU.  87 6 
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the  Ordoviciau  there  are  20  genera  and  173  species,  a  specific  increase 
of  more  than  seven  and  one-half  times  the  number  in  the  Cambrian. 
Greatest  generic  differentiation  occurred  during  the  Silurian,  where  34> 
genera  appear.  Then  began  a  steady  decline,  with  extinction  in  the 
Carboniferous  of  North  America.  In  the  Triassic  of  Europe  this  order 
is  sparingly  represented  by  small  species,  and  is  there  essentially 
restricted  to  the  family  Thecidiidie,  which  continues  to  have  living 
representatives  in  the  Mediterranean  Sea. 

The  widely  distributed  species  gradually  increase  in  percentage  from 
14  in  the  Cambrian  to  36  in  the  Carboniferous,  and  are  most  marked 
in  the  family  Productidae.  This  family  is  one  of  the  last  of  the  order 
to  originate. 

The  largest  of  all  brachiopods  occur  in  this  order,  in  the  families 
Pentameridae  and  Productidte,  exceeding  the  Spiriferidae  of  the  Telo- 
tremata.  In  the  former  family  greatest  size  is  attained  in  the  Silurian 
during  the  acme  of  the  order,  and  in  the  Productidae  in  the  Carbonif- 
erous system.  Productus  giganteus  of  the  Lower  Carboniferous  is  the 
giant  of  all  brachiopods,  attaining  a  diameter  of  nearly  1  foot.  In 
both  these  families  the  earliest  species  are  small,  but  certain  groups 
gradually  attain  larger  and  larger  size  with  geologic  time.  Upon  the 
appearance  of  the  giants,  vitality  of  the  families,  as  exemplified  in 
specific  differentiation  and  robustness  of  individuals,  is  at  its  highest. 
After  this  these  families  rapidly  decline,  and  the  species  dwarf  far 
more  rapidly  than  they  developed  to  the  climax. 

In  the  Protremata,  as  in  the  two  previous  orders,  greatest  specific 
differentiation  does  not  occur  in  the  radical  families,  but  in  those  of 
later  development.  The  Kutorginidae,  ClitambouitidaB,  and  Billingsell- 
idae  are  the  radical  and,  geologically,  the  oldest  families  of  the  Pro- 
tremata. These  are  best  but  sparingly  developed  in  the  Cambrian, 
whereas  the  younger  families,  Pentameridae,  Strophomenidae,  Produc- 
tidae,  and  Orthidae,  contain  over  95  per  cent  of  the  species  and  nearly 
90  per  cent  of  the  genera.  Orthidae  and  Strophomenidae,  beginning 
in  the  Cambrian,  are  best  developed  in  the  Ordovician  and  Silurian 
systems,  respectively;  while  Productidae,  originating  in  the  Silurian, 
attained  a  climax  in  the  Carboniferous.  The  latter  family  was  one  of 
the  last  of  the  Protremata  to  originate  and  has  the  shortest  geologic 
history  and  least  generic  differentiation,  yet  many  of  its  sx>ecies  have 
greater  geographic  dispersion. 

The  Protremata  are  clearly  divisible  into  two  phyla,  Strophomenacea 
and  Pentameracea.  The  former  superfamily  has  the  greater  number  of 
species,  and  is  characterized  by  the  nondevelopment  of  a  spoudylium  or 
cruralium.  The  Pentameracea  has,  in  addition  to  the  deltidium,  an  inter- 
nal spoon-shaped  plate,  or  spoudylium,  serving  for  the  attachment  of 
muscles,  and  a  discrete  or  united  cruralium.  The  superfamily  Stropho- 
menacea in  North  America  has  608  species,  and  represents  the  most 
primitive  phylum,  since  it  is  far  better  developed  in  the  Cambrian  than 
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is  the  Pentameracea,  and  has  almost  without  exception  a  straight  cardi- 
nal area.  The  Pentameraceahas  127  species,  and  its  earliest  forms  also 
have  straight  hinge-lines  in  the  16  species  of  the  families  Clitambon- 
itidsB  and  SyntrophiidsB;  bat  the  rostrate  family  Pentameridae,  which 
attained  maximam  development  in  the  Silurian,  has  87  species.  The 
Strophomenacea  has  living  spedes,  while  the  Pentameracea  disappeared 
with  the  Permian.  The  cause  for  the  rapid  extinction  of  the  latter  is 
probably  due  to  the  high  degree  of  specialization  expressed  by  the 
8X>ondylium. 

Two  well-marked  types  of  sheU  form  are  developed  in  this  order.    By 
far  the  most  prominent  is  the  group  which  includes  the  long-hinge  fami- 
lies KutorginidsBy  Glitambonitidse,  BillingsellidsB,  StrophomenidaB,  Pro- 
dactidae,  ThecidiidsB,  and  Orthidae.    The  other  group,  represented  by 
Pentameridae,  is  largely  rostrate  in  form,  but  occasionally  also  develops 
a  straight  hinge  line.    This,  however,  is  never  so  prominent  as  in  the 
former  group.    In  the  Telotremata  the  general  form  is  rostrate,  but 
^ery  notable  exceptions  are  present  in  the  families  SpiriferidaB  and 
TerebratellidaB,  and  occasionally  in  the  BhynchonellidaB  and  Athyridae. 
The  form  of  the  shell,  however,  has  no  great  taxonomic  value,  and  can 
not  be  accorded  more  than  generic  rank.    The  predominating  type  of 
shell  form  within  an  order  probably  has  phyletic  value,  siDce  the  oldest 
protrematous  shells  are  long-hinged,  while  the  telotrematous  shells  are 
usually  rostrate    Nevertheless,  as  indicated  above,  in  the  derived  forms 
of  both  orders  there  are  notable  exceptions,  and  these  changes  are 
probably  always  induced  by  shortening  or  lengthening  of  the  peduncles. 
Since  Orthorhynchnla  has  a  well-developed  cardinal  area,  it  is  not  in 
itself  ^^  evidence  of  the  first  significance  as  indicating  the  source  from 
which  the  extensive  group  of  the  Bhynchonellas  originated."^    The 
oldest  rhynchonelloids  are  rostrate  shells  {Protorhynchal  minor  and 
P.  tambigua  of  the  Lower  Cambrian),  and  the  ontogeny  of  several  spe- 
cies of  Bhynchonella  and  of  Zygospira  has  not  revealed  a  long-hinged 
stage  with  cardiii  al  areas.  There  is,  therefore,  no  conclusive  proof  for  the 
deduction  of  Hall  and  Olarke,  <'  that  some  of  the  Bhynchoneliidae,  early 
in  their  [geologic]  history,  occasionally  retain  a  well-defined  cardinal 
area,  and  that,  in  default  of  other  evidence,  the  presence  of  this  char- 
acter may  be  regarded  as  indicative  of  the  common  origin  of  Orthis, 
the  Strophomenidae,  and  the  BhynchoDellas."^ 

In  this  order  far  more  than  in  any  other  is  found  the  closure  of  the 
pedicle  passage  and  atrophy  of  the  pedicle,  together  with  peculiar 
special  adaptations  which  entirely  or  partially  replace  the  functions 
of  the  pedicle.  In  the  family  Productidae  the  ventral  shell  develops 
more  or  less  abundant  tubular  spines,  either  along  the  cardinal  line  or 
over  the  entire  valve.    These  are  always  most  abundant  in,  or  are 
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restricted  to,  the  posterior  regioD.  The  functions  of  the  spines  are  to 
hold  the  animal  to  its  place  of  habitation,  for  there  is  no  apparent 
pedicle  opening  in  these  shells  when  mature.  In  others  of  the  same 
family  the  ventral  apex  is  cemented  to  extraneous  objects  (Stropha- 
losia),  and  in  still  others  the  spines  clasp  the  object  of  support  when 
small  {Strophalosia goldfussi  and  Etheridgina).  In  the  StrophomenidsB 
the  older  species  all  seem  to  have  functional  pedicles  throaghoat  life, 
but  in  the  Devonian,  forms  occur  in  which  the  apex  is  cemented  to 
foreign  objects  (Leptaenisca).  Some  of  the  Middle  and  Upper  Devo 
nian  Stropheodoutas  show  no  trace  of  a  pedicle  opening  when  adult. 
In  the  Carboniferous  cementation  is  far  more  common,  and  occurs  in 
Derbya  and  Streptorhynchus;  and  when  taken  in  connection  with 
Strophalosia,  Ghonostrophia,  Aulosteges,  and  Eichthofenia,  it  is  seen 
that  nearly  all  the  contemporaneous  species  of  this  order  have  devel- 
oped other  methods  for  fixation  than  the  normal  one.  In  Eichthofenia 
calcareous  cementation  is  complete,  and  the  modifications  resulting 
therefrom  have  so  changed  the  shell  that  the  lower  or  fixed  valve  is 
very  suggestive  of  a  cyathophylloid  coral,  not  only  in  form  but  even 
in  shell  structure. 

The  chief  cause  for  atrophy  of  the  pedicle  lies  not  only  in  the  fact 
that  this  orgau,  in  all  long-hinged  brachiopods,  is  short,  but  more  par- 
ticularly in  the  fact  that  throughout  this  order,  and  in  the  Acrotretacea 
of  the  Neotremata,  the  youug  shells  always  have  the  pedicle  completely 
surrounded  by  shell,  and  thus  to  a  great  extent  limit  its  growth.  Even 
among  the  Orthidae,  where  the  species  geologically  older  often  have 
thick  pedicles,  which  is  indicated  by  the  large  open  delthyrium,  they 
gradually  diminish  in  size  throughout  the  Paleozoic.  In  the  Stropho- 
menid<'e  the  pedicle  is  never  a  thick  organ,  and  shortly  after  this 
family  gives  rise  to  the  Productidse,  in  Chonetes,  the  first  appearance 
of  cementation  takes  place.  This  mode  of  attachment  constantly 
increases  in  the  different  phyla  to  the  end  of  the  family  histories.  In 
the  ProductidaB  the  early  inheritance  of  a  weak  pedicle  soon  leads  to 
its  complete  loss  by  the  additional  fixation  developed.  This  additional 
fixation  has  its  first  appearance  in  the  cardinal  spines  of  Chonetes, 
which  are  periodically  developed  by  mantle  extensions.  The  degen- 
eracy of  the  pedicle,  once  well  established,  is  inherited  at  earlier  and 
earlier  periods  by  acceleration.  The  spines  become  more  numerous, 
and  are  finally  developed  over  the  entire  ventral  valve.  In  the  dorsal 
valve,  the  spines  are  never  so  long  as  in  the  ventral  valve,  and  often 
are  not  developed  at  all,  but  are  replaced  by  numerous  concentric  over- 
lapping lamellse.  As  the  spines  begin  to  develop  more  numerously  and 
longer,  the  ventral  valve  attains  more  convexity,  with  a  strongly 
incurved  beak  and  the  complete  loss  of  a  pedicle  opening.  Productus, 
therefore,  does  not  stand  erect  on  the  cardinal  areas,  as  in  Chonetes, 
but  lies  on  the  ventral  shell,  anchored  by  the  numerous  spines.  The 
spines  are  of  the  same  nature  as  the  shells,  and  never  flexible.    When 
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they  came  in  contact  with  hard  objects  during  their  growth,  they 
followed  along  or  clasped  the  object  of  support. 

The  slender  shell-incased  pedicle  of  the  Strophomenacea  probably 
leads  to  the  growth  of  long,  straight  hinges  for  additional  support, 
further  weakening  the  pedicle  and  necessitating  accessory  fixation  in 
four  of  its  families,  and  finally  occasioning  in  many  species  complete 
loss  of  this  organ  at  the  maturity  of  the  individual.  With  the  excep- 
tion of  the  Thecidiidae,  the  order  Protremata  has  become  nearly  extinct 
since  the  Jurassic  era« 

TELOTREMATA. 

This  order,  though  but  2  Cambrian  and  20  Ordovician  forms  are 
known,  is  represented  by  766  species,  or  about  41  per  cent  of  all 
American  Paleozoic  brachiopods.  It  is  as  well  developed  specifically 
as  the  Protremata,  and  exhibits  a  far  greater  variety  of  structures. 
Telotremata  was  probably  the  last  order  to  originate,  and  has  the 
greatest  number  and  variety  of  living  species.  Its  highest  develop- 
ment is  in  the  Devonian,  where  369  species  in  50  geuera  occur,  while 
109  species  are  known  from  the  Silurian,  a  growth  more  than  five  times 
greater  than  that  of  the  Ordovician  system.  Here,  too,  as  in  the 
Protremata,  considerable  time  was  consumed  in  establishing  a  fern 
primitive  characters,  and  these  are  no  sooner  obtained  than  an  almost 
sudden  development  of  great  specific  and  generic  differentiation  takes 
place. 

It  is  highly  probable  that  no  telotrematous  Paleozoic  genus  continued 
to  live  through  half  the  geologic  time  that  Lingula  and  Crania  did. 
Bhynchonella,  a  primitive  genus  of  this  order,  is  often  said  to  have 
continued  since  the  Ordovician,  and  Terebratula  since  the  Devonian, 
era.  This  is  now  very  doubtful,  since  Hall  and  Clarke  have  demon- 
strated that  in  all  of  the  Paleozoic  forms  of  these  genera  where  it  has 
been  possible  to  examine  their  interiors  none  belong  to  Ehyuchonella 
or  Terebratula.  In  this  catalogue  both  geuera  are  recognized  as  occur- 
ring in  the  Paleozoic,  but  this  is  due  to  the  fact  that  the  internal 
structure  of  those  species  is  not  known. 

Telotremata  has  three  distinct  types  of  brachial  supports,  which 
readily  serve  to  differentiate  3  superfamilies.  The  simplest,  lihyncho- 
nellacea,  has  but  crura,  and  is  represented  in  the  American  Paleozoic 
by  14  genera  and  202  species,  of  which  66  are  widely  distributed.  The 
superfamily  Terebratulacea,  having  more  or  less  simple  V  or  W  shaped 
brachial  supports,  is  present  with  19  genera  and  78  species,  of  which 
23  are  widely  distributed.  In  the  structurally  more  complex  super- 
family  Spiriferacea,  having  spiral  brachial  supports,  there  are  41  genera 
and  460  species,  and  of  these  161  become  widely  distributed.  This  again 
confirms  the  previously  noted  fact  that  the  groups  latest  developed 
have  the  greatest  generic  and  specific  differentiation.  In  Spiriferacea 
this  likewise  occurred  in  the  family  AthyridsB. 
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If  the  percentage  of  widely  distributed  species  within  a  snperfamily 
is  a  criterion  of  its  vitality ^  it  will  be  seen  that  the  Rynchonellacea 
begin  in  the  Ordovician  with  50  per  cent  and  decline  to  23  per  cent  in 
the  Carboniferous.  The  Spiriferacea,  also  beginning  in  the  Ordovician, 
have  50  per  cent  of  their  species  widely  distributed,  becoming  reduced 
to  20  per  cent  in  the  Carboniferous.  On  the  other  hand,  the  Tere- 
bratulacea  were  not  widely  dispersed  in  the  Silurian,  whereas  in  the 
Devonian  their  distribution  reached  nearly  30,  increasing  to  34  percent 
in  the  Carboniferous.  Since  no  statistics  of  the  European  Mesozoic 
and  Cenozoic  species  of  this  nature  are  available,  the  writer  can  not 
determine  whether  or  not  the  Bhynchonellacea  continue  to  decline  with 
such  rapidity.  It  is  known,  however,  that  this  superfamily  has  declined 
considerably  in  the  Cenozoic  and  late  Mesozoic.  After  the  Triassic  the 
Spiriferacca  are  essentially  represented  by  Spiriferina,  yet  it  too  died 
out  with  the  Jurassic,  while  the  Terebratulacea,  which  manifested  pro- 
gressively greater  vitality  during  the  Paleozoic,  are  believed  to  have 
continued  so  nearly  throughout  the  Mesozoic  into  late  Cretaceous  time. 
Since  then,  however,  they  have  also  declined. 

In  the  ontogeny  of  Dielasma  and  Zygospira — ^loop-bearing  and  spire- 
bearing  genera  respectively — Dr.  Beecher  and  the  writer  have  shown 
that  the  Terebratulacea  may  not  have  been  the  last  superfamily  to 
develop,  as  was  formerly  supposed,  and  that  it  may  have  given  rise, 
during  early  Ordovician  times,  to  the  spire-bearing  superfamily  Spirifer- 
acca. The  Terebratulacea  probably  originated  in  the  Bhynchonellacea, 
though  no  loop-bearing  species  are  known  until  the  spire-bearing  forms 
are  well  advanced,  or  until  early  in  the  Devonian  system.  While  some 
of  the  largest  species  of  Terebratulacea  are  found  in  the  Devonian  of 
America  and  Europe,  yet  throughout  the  Paleozoic  this  superfamily  is 
not  a  conspicuous  one.  In  the  Jurassic  and  Cretaceous  systems  of 
Europe,  however,  great  specific  differentiation  and  abundant  indi- 
vidual development  took  place.  There  is  but  1  species  of  this  super- 
family  in  the  American  Silurian,  while  the  Devonian  has  50  species  in 
15  genera,  an  increase  fifty  times  greater  than  that  of  the  Silurian.  In 
the  Carboniferous  a  sharp  decline  set  in,  and  the  superfamily  is  reduced 
to  30  species  and  8  genera. 

These  facts  suggest  that  either  the  superfamily  Terebratulacea  did 
not  originate  in  American  seas  or — which  seems  less  probable — that 
diminutive  species  occur  whose  interior  characters  have  escaped  detec- 
tion. Further,  since  the  earliest  American  primitive  genera,  Bens- 
sela^ria  and  Trigeria  of  the  Lower  Devonian,  have  very  large  species, 
neither  these  nor  Centronella  can  be  the  earliest  adult  representatives 
of  this  superfamily.  When  quite  young,  Zygospira,  also,  has  a  "cen- 
tronella-like  loop,"  and  it  is  possible  that  the  primitive  Terebratulacea 
had  their  origin  before  the  earliest  appearance  of  Zygospira,  or  during 
the  earliest  part  of  the  middle  Ordovician  era. 

The  great  majority  of  telotrematous  genera  are  rostrate  in  form,  but 
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at  diftereut  times  and  in  separate  X)hy1a  straight  cardinal  areas  are 
more  or  less  well  developed.  In  America,  the  oId(»st  members  of  this 
onler  (Protorhynchaf  minor  and  P.?  amhigua,  members  of  the  family 
Ehynchouellidie)  occur  in  the  Lower  Cambrian.  In  these  species,  and 
in  the  great  majority  of  this  family,  there  is  no  cardinal  area;  but 
occasionally  this  character  is  present,  the  earliest  conspicuous  example 
being  the  Ordoviciau  genus  Orthorhynchula.  Among  the  Paleozoic 
Terebratulacea  cardinal  areas  are  seldom  developed.  A  conspicuous 
exception,  however,  occurs  in  Tropidoleptus.  But  in  the  Mesozoic 
and  Ceneozoic,  in  the  family  Terebratellidse,  cardinal  areas  are  very 
often  present,  and  in  living  forms  are  accompanied  by  a  short  pedicle. 
Jt  is,  moreover,  in  the  Spiriferacea,  the  youngest  superfamily  of  the 
Telotremata  to  originate,  that  the  greatest  development  of  cardinal 
areas  takes  place.  The  oldest  genera  of  the  Spiriferacea  are  all  ros- 
trate, as  in  the  Ordovician  Zygospira,  Catazyga,  and  Cyclospira.  In 
the  Silurian  the  Spiriferid«e  tend  to  develop  rai)idly  long,  straight,  and 
wide  cardinal  areas,  attaining  greatest  development  in  the  Devonian 
and  early  Carboniferous.  This  excessive  development  of  cardinal 
areas  is  no  doubt  due  to  the  shortening  and  decline  of  the  pedicle, 
since  in  the  Triassic  system  forms  occur  in  which  cementation  is  com- 
plete (Zugmeyeria  and  Thecocyrtella).  Cardinal  areas  are  also  devel- 
ox>ed  in  other  families  of  the  Spiriferacea,  but  in  no  case  can  such  be 
traced  to  Ordovician  long-hinged  ancestors. 

In  this  order,  more  than  in  the  Protremata,  internal  specialization  of 
the  brachia  has  progressed  from  a  simple  to  a  highly  complex  condi- 
tion. In  the  Protremata,  in  its  latest  developed  superfamily,  Penta- 
meracea,  crura  are  also  present,  of  the  same  phase  of  development 
attained  by  the  Ehynchonellacea,  the  most  primitive  superfamily  of 
the  Telotremata.  In  this  order,  however,  there  are,  with  but  few 
exceptions,  no  internal  special  structures,  as  spondylia.  The  special- 
ization in  the  Telotremata  is  expressed  in  the  x>rogressive  complica- 
tioD  of  the  calcareous  brachial  supports.  In  the  most  primitive  spe- 
cies of  the  Bhynchonellacea  no  crura  are  present  (Protorhyncha),  but 
in  all  later  forms  these  appendages  are  well  developed,  and  finally  in 
the  Trias  and  Jura  attain  very  great  length  in  Ehynchonellina.  In 
the  next  more  complicated  superfamily,  Terebratulacea,  the  crura  in  the 
primitive  members  have  united  anteriorly,  thus  forming  the  simple 
^mchanging  loop  of  Centronella  and  Rensselaeria,  which  is  also  known 
to  occur  in  the  very  young  of  some  species  of  tlie  highest  superfamily, 
the  Spiiiferacea.  The  geological  history  of  the  loop  has  shown  that 
the  brachia  have  been  constantly  changing,  causing  more  or  less  com- 
plete resorption  of  the  hard  parts  and  adaptation  to  later  requirements. 
The  progressive  development  of  the  loop  is  also  repeated  ontogenetic- 
ally  and  more  or  less  fully  in  living  terebratuloids. 

In  Zygospira,  the  oldest  known  genus  of  the  suborder  Spiriferacea, 
the  primitive  loop  of  Centronella  is  reproduced  in  the  earliest  phase  in 
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the  development  of  its  bracbidium.  This  is  partially  resorbed  and 
changed  in  form,  and  to  it  is  then  added  laterally  the  two  spirals  and 
medially  the  simple  or,  in  the  higher  forms,  the  complex  processes,  or 
jugum.  The  volutions  of  the  spirals  in  the  oldest  genera  geologically 
are  very  few,  but  subsequently  they  become  more  numerous,  and  attain 
their  maximum  in  the  long-hinged  Devonian  and  Carboniferous  spiriiers, 
where  35  volutions  have  been  observed,  with  24  in  Atrypa. 

The  form  of  the  paired  spirals  varies  but  little  except  under  the  necessity  of  con- 
forming to  the  interior  cavity  of  the  valves.  Their  inclination  and  direction  is  a 
feature  of  much  significance  when  considered  with  reference  to  the  development  of 
the  entire  shell.  It  is  the  loop,  or  to  employ  a  term  more  appropriate  in  view  of  the 
homologies  of  the  spire-bearing  and  loop-bearing  shells,  the  jugum,  however,  which 
is  subject  to  the  most  frequent  variations  in  form,  and  which  serves  as  the  generic 
index.  When  the  spirals  are  directed  outward  toward  the  lateral  margins  of  the 
valves,  the  jugum  seems  to  be  much  more  variable  than  in  shells  where  the  spirals 
are  introverted  or  take  some  intermediate  position.  In  the  latter  there  is  a  much 
greater  variation  in  the  position  of  the  loop  upon  the  primary  lamellse  than  occurs 
in  the  former. ' 

GENERAL  DEVELOPMENT. 

In  the  preceding  pages  it  is  shown  that  the  four  types  of  pedicle 
openings  which  serve  as  the  prime  characters  in  distinguishing  the 
four  orders,  Atremata,  Neotremata,  Protremata,  and  Telotremata,  are 
present  in  the  oldest  division  of  the  Cambrian,  the  Olenellus  zone. 
From  the  pre-Cambrian  sedimentary  rocks,  or  Algonkian  system,  prac- 
tically no  fossils  are  known,  though  there  is  evidence  in  them  that 
life  existed.  The  fact  that  the  Olenellus  zone  has  a  varied  marine 
fauna  alone  indicates  that  the  sea  during  Algonkian  times  must  have 
swarmed  with  living  things.  When  the  enormous  time  repi'eseuted  by 
the  great  thickness  of  North  American  jire-Cambrian  sediments  is 
considered,  or  that  of  Bohemia,  it  is  evident  that  amx)le  time  elapsed 
lor  life  to  attain  the  degree  of  complexity  manifested  in  the  basal  Cam- 
brian zone.  Kayser  says  that  this  pre-Cambrian  time  was  "probably 
so  long  that  the  beginning  of  the  Cambrian  period  may  be  considei*ed 
as  comparatively  a  recent  event."^  Van  Hise,  in  writing  on  the  same 
subject,  says:^ 

If  geological  history  were  to  be  divided  into  three  approximately  equal  divisioiiK, 
these  divisions  would  not  improbably  be  the  time  of  the  Archean,  the  time  of  the 
clastic  series  between  the  Archeau  and  the  Cambrian,  and  the  time  of  Cambrian  and 
post-Cambrian,  lu  this  connection  it  is  well  to  recall  that  many  years  ago  Logau 
suggested  that  the  thickness  of  the  Laureutian  and  Huronian  may  surpass  that  of 
all  succeeding  formations,  and  that  the  appearance  of  the  so-caUed  Primordial 
fauna  may  be  considered  as  a  comparatively  modern  event. 

In  the  Lower  Cambrian  there  are  not  many  species  of  brachiopods, 
nor  is  the  specific  difl'erentiation  iu  any  order  very  varied,  indicating 


•  Hall  EDd  Clarko,  Paljeontology  of  New  York,  Vol.  VIII.  Part  II,  1895,  p.  343. 

'Text- Book  of  Comparativo  Geology,  1893,  p.  13. 

>  Sixteeuth  Anu.  Kept.  U.  S.  Geol.  Survey,  Part  1, 18U6,  p.  760. 
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either  that  evolution  in  pre-Gambrian  eras  was  mach  slower  than  sub- 
sequently or  that  the  class  had  its  origin  late  in  the  Algonkian.  Cam- 
brian brachiopods  usually  differ  fundamentally  from  one  another,  and 
do  not  appear  to  have  been  persistent,  as  but  4  of  the  22  genera  pass 
into  the  Ordovician.  Differentiation  also  appears  to  have  been  slow 
during  the  Lower  and  Middle  Cambrian,  but  toward  the  close  of  this 
system  species  begin  to  be  more  numerous  and  varied.  In  Middle  Ordo- 
vician times  all  the  orders  and  superfamilies  are  well  established 
except  Terebratulacea.  The  zenith  of  the  class  was  attained  in  the 
Silurian  and  Devonian  eras,  but  decline  began  during  late  Devonian, 
and  steadily  continued  to  the  close  of  the  Paleozoic.  But  7  of  the  Car- 
boniferous genera  are  known  to  have  survived  the  break  between  the 
Paleozoic  and  Mesozoic.  During  the  latter  time  the  spire-bearing 
brachiopods  pass  out  of  existence,  while  the  great  Paleozoic  super- 
family  Strophomenacea  is  represented  by  a  few  small  species  of  the 
Thecidiidie,  which  continue  to  be  represented  up  to  the  present  time. 
After  the  Cretaceous  system  the  orders  Atremata,  Neotremata,  and 
Protremata  are  represented  only  by  Lingula,  Discina,  Discinisca, 
Crania,  and  Thecidium.  The  TerebratulidsB  may  have  had  their  incep- 
tion below  the  middle  of  the  Ordovician,  but  are  not  a  pronounced 
Paleozoic  group.  However,  in  the  Jurassic  and  Cretaceous  systems 
the  rocks  abound  with  the  shells  of  this  family,  and  from  that  time  on 
they  are  the  chief  representatives  of  the  class.  Lingula  and  Crania 
are  present  in  the  Ordovician,  and,  as  far  as  can  be  determined,  have 
X>ersisted  to  the  present  time. 

Of  the  49  families  and  subfamilies  constituting  the  class,  43  became 
differentiated  in  the  Paleozoic,  and  of  these  30  disappeared  with  it, 
while  but  13  continued  from  the  Paleozoic  into  the  Mesozoic.    Of  Paleo- 
zoic families,  6  are  represented  by  living  species,  viz,  Lingulidae,  Dis 
cinidae,  Craniidse,  ThecidiidaB,  fthynchonellidsB,  and  TerebratulidsB. 

Of  the  327  genera  now  in  use,  227  had  their  origin  in  Paleozoic  seas, 
or  nearly  70  per  cent  of  the  entire  class,  and  of  this  great  number  but 
8  are  i>ositively  known  to  pass  into  the  Mesozoic,  viz,  Lingula,  Orbicu- 
loidea,  Crania,  Rhynchonella,  Spiriferina,  Athyris,  Terebratula,  and 
Hemiptychina.  Besides  these,  Streptorhynchus,  Cyrtina,  Eetzia,  Mar- 
tinia,  and  Martiuiopsis,  are  mentioned  as  occurring  in  the  Triassic,  but 
these  species  probably  in  great  part  belong  to  other  genera. 

The  Atremata,  which  contains  the  oldest  and  the  simplest  forms 
structurally,  is  represented  by  29  genera,  while  the  Neotremata  and 
Protremata  have  30  and  89,  respectively.  Telotremata  is  the  last 
order  to  appear,  and  has  by  far  the  greatest  number  of  genera,  179. 

The  chronogenetic  history  of  brachiopods  shows  that  the  four  orders 
begin  with  smooth  shells,  and  that  subsequently  various  kinds  of  sur- 
face ornamentation  are  developed  or  disappear  with  varying  degrees  of 
rapidity.  The  ontogeny  of  strongly  plicated  and  lamellose  shells,  wher- 
ever observed,  begins  with  smooth  shells.    All  new  surface  characters 
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are  first  introdaced  daring  adolescent  growth  or  senility,  and  tbese 
by  the  law  of  acceleration  api)ear  earlier  and  earlier  in  later  spe- 
cies. In  the  Lower  Cambrian  there  are  species  of  Billingsella  with  a 
few  broad  nndulations  in  the  shell,  bat  in  the  Middle  Oambrian  the 
plications  are  prononnced  and  cover  half  or  more  than  half  tbe  anterior 
portion  of  the  valves,  while  in  the  Upi)er  Cambrian  these  folds  appeiir 
npon  the  umbones.  In  the  oldest  rostrate  pentameroids  the  shells  are 
either  smooth  or  have  a  few  folds  (CamareUa),  which  become  more  dis- 
tinct in  Parastrophia,  and  calminate  in  nameroas  sharp  plications  in 
Anastrophia.  The  rhynchonelloids,  beginning  in  Protorthis  of  the 
Lower  Cambrian  as  smooth  shells,  gradually  become  more  and  more 
plicated  in  the  Silurian  and  Devonian,  yet  in  the  Triassic  many  species 
again  appear  nearly  smooth. 

STRUCTURAL   CHARACTERS. 
THE  PEOTEOULUM. 

The  order  Atremata  is  the  radical  brachiopodous  stock,  which  early 
in  its  history  gave  origin  more  or  less  directly  to  the  other  three  orders 
of  brachiopods.    Beecher  has  observed :  * 

That  all  brachiopods^  so  far  as  studied  by  the  writer,  have  a  oommoD  form  of 
embryonic  shell,  which  may  be  termed  the  protegiilum.  The  protegulom  is  semi- 
circular or  semielliptical  in  outline,  with  a  straight  or  arenate  hinge  line,  and 
no  hinge  area.  A  slight  posterior  gaping  is  produced  by  the  ventral  valve  being 
usually  more  convex  than  the  brachial.  The  modifications  noted  are  apparently  due 
to  accelerated  growth,  by  which  characters  primarily  nealogic  [=neanic]  become  so 
advanced  in  the  devolopment  of  the  individual  as  to  be  impressed  finally  upon  the 
embryonic  shell.  This  feature  is  well  shown  in  the  development  of  Orbiculoidea 
and  Discinisca. 

As  the  protegulum  hiis  been  observed  in  about  40  genera,  representing  nearly  all 
the  leading  families  of  the  class,  its  general  presence  may  be  safely  assumed.  [In 
structure  it  is  corneous  and  imperforate  and  varies  in  size  from  0.06  to  O.SOmra. 
The]  prototype  preserving  throughout  itA  development  the  main  features  of  the 
protegulum,  and  showing  no  separate  or  distinct  stages  of  growth  [is  found  in  tbe 
Lower  Cambrian  genus  Fateriita].  The  resemblance  of  this  form  to  the  protegnlnm 
of  other  brachiopods  is  very  marked  and  significant,  as  it  represents  a  matare  type 
having  only  the  conuuon  embryonal  features  of  other  genera. 

Since  the  above  was  written  Mr.  C.  D.  Walcott  has  shown  that  the 
type  species  of  Paterina  has  a  well-developed  cardinal  area,  and  that  it 
is  synonymous  with  Iphidea.^  The  latter,  however,  is  generally  assamed 
to  have  an  apical  pedicle  opening  as  in  the  Acrotretidse.  This  is  now 
known  not  to  be  the  case.  The  supposed  perforation  is  but  a  slight 
depression  or  short  groove  in  the  apex  of  the  ventral  valve,  and  does 
not  pass  through  the  shell.  Iphidea  is  therefore  in  harmony  with 
Paterina,  since  both  have  more  or  less  well-developed  cardinal  areas. 
The  theoretical  Paterina  or  prototype  of  the  protegulum  is  therefore 


>  Am.  Jour.  Sci..  April.  1891, 3d  aeries,  Vol.  X  LI,  pp.  344-346. 
»Proc.  U.  S.  Nat.  Mub.,  Vol,  XIX,  1897,  pp.  707-713. 
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lot  yet  known.  It  is  evident,  however,  from  the  material  Mr.  Walcott 
assesses,  that  Iphidea-like  forms  will  be  discovered  in  which  the  car- 
[inal  area  is  aiidevelo]>ed  and  in  harmony  with  the  protegulnm.  It  is 
Q  this  sense  that  the  terms  Paterina  and  paterina  stage  are  used 
hroaghout  this  work. 

THE  PRODELTIDIUM. 

The  term  prodeltidium  is  applied  by  Hall  and  Clarke  to  the  third 
hell  plate  originating  on  the  dorsal  side  of  the  body  wall  in  the 
ephalula  stage  of  Tkecidium  mediterraneuniy  the  only  living  species  of 
^rotremata.  This  plate,  however,  is  not  restricted  to  that  order,  but 
las  been  observed  by  authors  as  also  occurring  in  the  Atremata  and 
^eotremata.  The  term  prodeltidium  is  here  applied  to  this  embryonic 
>late  wherever  it  occurs  unmodified. 

Beecher  has  shown  that  the  prodeltidium  in  the  Protremata  is  the 
irst  cause  for  the  development  of  the  deltidium  so  characteristic 
f  this  order.  That  this  plate  is  also  present  in  the  Neotremata  is 
pparent  from  the  description  of  a  brachiopod  larva  of  Discina  (  = 
)iscinisca)  given  by  Fritz  Mueller.  These  larvae  were  captured  in 
bundance  off  Desterro  or  Santa  Oathrina,  Brazil,  but  Mueller  was  not 

0  successful  as  K^ovalevsky  and  others  in  securing  the  earlier  larval 
tages  of  other  genera  developing  in  the  brood  poucb,  and  therefore 
othing  is  known  as  to  the  place  of  origin  of  the  prodeltidium  in  Neo- 
remata.  Since,  however,  the  prodeltidium  is  also  present  in  young 
iingula  of  the  order  Atremata,  where  it  is  wholly  attached  to  the  inte- 
ior  of  the  dorsal  shell,  it  appears  safe  to  assume  that  this  plate  inva- 
iably  develops  on  the  dorsal  side  of  the  thoracic  segment  of  embryonic 
rachiopods,  and  later  l)ecomes  attached  either  to  the  dorsal  (Atremata) 
r  ventral  valve  (Neotremata  and  Protremata),  except  where,  as  in  the 
^elotremata,  it  does  not  occur. 

Before  taking  up  the  phylogenetic  significance  of  the  prodeltidium, 
^  will  be  advisable  to  state  what  is  known  of  this  plate  in  the  Atre- 
lata  and  Keotremata.    Since  it  was  first  discovered  by  Fritz  Mueller 

1  the  Neotreniata,  where  also  it  is  best  developed,  and  subsequently 
ras  homologized  by  Brooks  with  a  similar  plate  in  Glottidia,  it  will 
ere  be  given  first  consideration.    Mueller  writes:* 

Mit  ihrem  Hiuterrande  dem  aasgebucliteten  Hinterrande  des  Bauchshale  anliegeud, 
ewahrt  man  zwischen  den  Schalen  eine  queravale  Platte,  0.06  mm.  lang,  0.11  breit, 
lit  dunklerem,  oft  braunrothlicU  gefarbtem,  ringformigen  Randc.  Sie  haftet  an 
er  Bancbschale,  deren  Bewegongen  sie  folgt,  und  steht  mit  der  RUckenscLale  nur 
arch  Maskeln  in  Verbindnng. 

There  is,  then,  in  this  Discinisca,  a  transversely  oval  plate  somewhat 
M)sely  attached  to  the  ventral  shell  near  its  posterior  margin,  the 
lovements  of  which  it  follows.    Mueller  adds:' 

Die  qnerovale  Platte  tritt  unter  des  bis  zum  Vorderrande  der  Riickenschale  vorge- 
shobenen  Banchschale  vor,  beginnt  sioh  naoh  hinten  za  verlangeren  und  ein 
iMrigea  Ansehen  zu  zeigen  (Stielf);  sie  folgt,  nach  wie  vor,  den  Bewegungen  der 
anchschale. 

>  Archiv  Anal.,  Physiol.,  I860,  p.  74.  *  Ibid.,  p.  78. 
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Since  in  this  stage  of  Discinisca  there  is  no  pedicle  present^  Maeller 
apparently  was  disposed  to  regard  the  prodeltidium  as  the  equivalent 
of  the  pedicle.  That  this  is  an  erroneous  interpretation  seems  certain, 
for  in  his  second  paper  he  states :  ^ 

Die  bis  dahin  zwischen  den  Schalen  verborgene  qnerovale  Platte  (der  Stiel)  tritt 
hervor,  indem  aie  sich  wie  es  scheint,  am  dem  ausgebochten  Uinterrande  des  Baoch- 
scbale  vollBtandig  berumdrebt  und  so  ibr  vorderer  Hand  zum  binteren  wird« 

In  Glottidia  the  pedicle  does  not  appear  until  sometime  after  the 
prodeltidium  is  developed,  and  it  seems  reasonable  to  assume  from  the 
description  of  Mueller  that,  on  the  development  of  the  pedicle,  the 
prodeltidium  is  pushed  and  turned  backward,  and  between  this  and 
the  notched  ventral  margin  the  pedicle  passes.  The  pedicle  opening  at 
this  stage  is  therefore  surrounded  by  shell  matter,  anteriorly  by  the 
protegulum  and  x>osteriorly  by  the  prodeltidium,  characters  duplicated 
in  Thecidium.  In  the  latter  genus  the  prodeltidium  develops  into  the 
deltidium,  whereas,  according  to  Mueller,  this  plate  subsequently  dis- 
appears in  Discinisca.  Brooks,  also,  is  not  disposed  to  accept  Mueller's 
interpretation  of  this  plate  as  the  pedicle,  since  he  writes : ' 

If  it  is  tbe  same  [tbe  transversely  oval  plate  of  Discinisca  and  tbe  dorsal  semicir- 
cular plate  of  Glottidia]  y  Mueller  is  certainly  in  error  in  bis  suggestion  tbat  it  is  tbe 
peduncle,  for  tbere  is  no  connection  between  tbe  two  structures. 

In  Glottidia  pyramidata.  Brooks  has  shown  that  the  prodeltidium  is 
also  present,  yet  here  it  does  not  become  attached  to  the  ventral  shell, 
but  is  firmly  fastened  to  the  dorsal  valve,  and  this  apparently  was 
consummated  in  the  patemia  stage.    Brooks  writes: 

I  was  not  able  to  learn  anytbing  of  tbe  significance  of  tbe  semicircular  plate 
sbown  in  figures  1  and  3.  It  is  found  only  in  tbe  dorsal  valve,  and  is  eitber  a  mark 
upon  its  inner  -surface  or  a  plate  between  tbe  body  and  tbe  valve.  According  to 
Fritz  Mueller,  tbe  Bracbiopod  larv'^a  studied  by  bim  possessed  a  similar  structure. 
*  *  *  Tbe  embryo  of  Lingula  is  so  small  and  tbin  tbat  if  tbis  were  a  separate 
plate,  it  would  be  ratber  difficult  to  prove  witbout  seeing  it  move,  or  find  it  bent 
outward.  In  tbe  absence  of  sucb  evidence,  we  seem  warranted  in  concluding  tbat  it 
is  a  similar  structure  to  tbe  movable  plates  of  MueUer's  larva,  altbougb,  in  Lingnla 
at  least,  it  is  in  connection  witb  tbe  dorsal,  not  tbe  ventral  valve. 

No  one  has  yet  mentioned  the  presence  of  the  prodeltidium  in  living 
Telotremata,  and  it  may  prove  to  be  absent  in  this  order,  as  it  is  not 
developed  in  the  three  sx)ecies  carefully  studied  by  Morse,  Kovalevesky, 
and  Shipley. 

Recapitulation. — The  prodeltidium  is  present  in  Atremata,  Neotre- 
mata,  and  Protremata.  In  the  embryonic  brachiopods  developing  this 
plate  it  is  first  found  on  the  dorsal  side  of  the  body  wall,  and  later  is 
anchylosed  to  the  ventral  shell  in  Protremata  (Thecidium).  In  the 
Neotremata,  the  earliest  embryonic  stages  of  which  are  not  known,  it 
is  found  completely  developed  and  loosely  attached  to  the  ventral  shell, 
anterior  to  the  posterior  margin.    It  subsequently  turns  backward  to 


*  Archiv  fiir  Naturg^sch.,  1861,  p.  54. 

*CheMpeake  Zoologioal  Laboratory,  seMion  of  1878;  Johns  Hopkins  Univenity,  1879. 


8CHUCHERT.]  THE    PRODELTIDIUM.  93 

the  posterior  margin  of  the  same  valve,  and  the  pedicle  is  believed  to 
emerge  between  the  plate  and  the  valve  (Discinisca).  The  prodeltidium 
is  therefore  alike  in  final  position  in  the  Neotremata  and  Protremata. 
In  the  Atremata  this  plate  is  either  attached  by  its  entire  surface  or  by 
the  i)08terior  margin  only  to  the  dorsal  shell,  as  in  Glottidia,  where  the 
earliest  embryonic  stages  are  also  unknown.  The  prodeltidium  is  like- 
wise dorsal  in  the  cephalula  stage  of  Thecidium  (Protremata),  but  sub- 
sequently is  attached  to  the  ventral  shell,  yet  in  reality  remains  dorsal 
to  the  animal.  In  Glottidia  (Atremata)  this  plate  remains  attached  to 
the  dorsal  valve,  and  in  nowise  affects  the  pedicle  opening,  as  in  the 
Neotremata  and  Protremata.  In  the  Telotremata  the  prodeltidium  has 
not  been  observed,  nor  has  any  fossil  species  in  this  order  shown  the 
least  trace  of  a  deltidium,  and  wherever  the  delthyrium  is  closed  it  is 
always  by  plates  growing  medially  from  its  walls,  secreted  by  the 
mantle  and  never  by  the  peduncle.  Therefore,  when  the  prodeltidium 
renlains  stationary  or  with  the  dorsal  valve,  it  is  not  known  that  this 
plate  affects  the  original  pedicle  opening  (Atremata  and  Telotremata), 
but  when  subsequently  attached  to  the  ventral  valve  and  partly  sur- 
rounds the  pedicle  with  shell  matter,  it  completely  modifies  the  primi- 
tive pedicle  opening  by  restricting  it  to  the  ventral  shell  (Neotremata 
and  Protremata).  In  the  derived  or  later-appearing  families  of  the  Neo- 
tremata and  Protremata  the  effects  of  foraminal  modification  initiated 
by  the  prodeltidium  may  be  wholly  lost,  as  in  Craniidae  and  OrthiidsB. 

SIGNIFICANCE   OF  THE  PRODELTIDIUM. 

The  deltidium  is  the  chief  character  of  ordinal  importance  in  the  Pro- 
tremata, and  since  this  plate  is  attached  to  the  ventral  valve,  yet 
originates  in  the  dorsal  prodeltidium,  it  seems  reasonable  to  assume 
that  if  similar  developmental  conditions  are  found  in  other  orders  such 
orders  would  possess  closer  phylogenetic  relationship  than  those  having 
differing  conditions.  It  has  been  shown  that  the  prodeltidium  is  also 
attached  to  the  ventral  valve  in  the  Neotremata,  and  so  far  both  orders 
show  relationship  in  their  earliest  embryonic  growth.  Beecher  has 
shown  that  the  protegulum  or  initial  shell  of  the  Protremata  is  discin- 
oid  in  form  and  more  like  that  of  the  Neotremata  than  that  of  the 
Atremata  or  Telotremata.    He  writes :  ^ 

Discinisca  shows  a  subcircnlar  ventral  protegnlom  with  a  pedicle  notch,  and  the 
evidence  of  any  hinge  in  the  dorsal  protegulum  is  very  slight.  The  discinoid  char- 
acter appearing  in  the  second  and  third  nepionic  stage  of  the  Paleozoio  Orbiculoidea 
has  become  so  accelerated  in  Neozoic  and  recent  Discinisca  as  to  prodnoe  a  discinoid 
protegulum. 

The  strophomenoid  shells  usually  retain  a  normal  protegulum  in  the  dorsal  valve, 
but  firom  the  acceleration  of  the  discinoid  stage  in  the  ventral  valve  the  protegulum, 
has  an  abbreviate  hinge  and  arcuate  hinge  line.     (P.  346.) 

The  nepionic  stage  of  Leptama  rkomboidalia  is  represented  by  a  shell  without  radii, 
having  a  comparatively  large  pedicle  opening  in  the  ventral  valve  and  a  large  deltid- 
ium.   The  hinge  is  not  well  defined  and  the  shell  is  discinoid  iu  form.     *     •     • 

>Am.  Joar.  Sci..3<l  serlM,  VoLXLI.  1891,p.346;  VoL  X LI V,  1892,  pp.  150-151. 
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The  exterual  characters  as  expressed  bj  both  valves  are  manifestly  nearer  to  Kater- 
gina  than  to  any  telotremate  genns.  *  *  *  It  should  be  noted,  however,  that  the 
young  of  Chonetes,  Productus,  Stropheodonta,  Orthothetes,  Leptsena,  Plectambonites, 
and  Strophomena,  all  have  little  or  no  indication  of  a  straight  hinge  line,  and  that 
the  extension  of  this  member  takes  place  during  later  nealogic  and  ephebolio  growth. 
(Pp.  150-151.) 

By  far  the  greatest  number  of  Neotremata  occurring  in  the  Lower 
Cambrian  are  species  of  the  family  Acrotretidae.  To  the  writer  it  has 
always  seemed  strange  to  suppose  that  this  family  has  been  derived 
through  the  Trematidje,  but  the  above  interpretation  of  the  prodeltid- 
ium  in  Discinisca  indicates  that  the  turning  of  this  plate  posterior  to 
the  pedicle  at  once  led  to  holoperipheral  growth  in  some  of  these  early 
forms.  In  some  species  of  the  AcrotretidaB  there  is  a  true  deltidium. 
In  Acrothele  the  cardinal  area  is  flat,  without  any  trace  of  a  deltid- 
ium, whereas  in  Acrotreta  and  Gonotreta,  which  have  high  cardinal 
areas,  there  is  a  narrow  concave  depression  bisecting  it.  These  del- 
tidia,  whether  convex  or  concave,  are  in  all  probability  initiated  by  the 
prodeltidium,  as  in  the  Protremata.  In  the  family  Trematid^e  there 
appears  to  be  nothing  homologous  with  the  deltidium,  since  the  plates 
situated  in  the  apex  of  the  wide  triangular  fissure  of  Schizocrania  and 
Lingulodiaciua  seem  to  be  formed  anterior  to  the  pedicle  and  subse- 
quent to  its  movement  posteriorly  with  growth,  and  not  posterior  to 
the  pedicle,  as  in  the  Acrotretidae.  These  plates  in  the  TrematidaB 
should  probably  be  homologized  with  the  listrium  of  the  Discinidae. 

The  complete  harmony  of  the  muscular  system  in  the  Protremata 
and  Telotremata  is  no  evidence  in  itself  that  the  latter  were  derived 
from  the  former.  The  occurrence  at  the  base  of  the  Cambrian  of  very 
primitive  species  of  the  four  brachiopod  orders  is  proof  that  diver- 
gence took  place  very  early  in  the  history  of  the  class,  and  while  there 
is  little  knowledge  of  the  muscles  in  either  Iphidea,  Kutorgina,  or  Pro- 
torhyncha  (P.  f  minor  and  P.  f  ambigua),  the  earliest  genera  of  Atremata, 
Protremata,  and  Telotremata,  respectively,  there  is  some  evidence  for 
supposing  them  to  be  as  in  the  type  embryo  stage  of  living  species. 
The  high  degree  of  specialization  attained  by  Lingula  (Atremata),  as 
exemplified  by  the  burrowing  habit,  long  peduncle,  and  absence  of  valve 
articulation,  is  the  cause  for  their  complex  muscular  system,  while  the 
development  of  a  functional  hinge  in  the  Protremata  and  Telotremata 
ha«  led  to  the  retention  of  very  primitive  conditions  or  to  the  simplifi- 
cation and  harmony  of  the  muscles  throughout  these  two  orders. 

The  presence  of  a  terminal  intestinal  opening  in  the  living  species  of 
the  Atremata  and  Neotremata  and  its  general  absence  in  those  of  the 
Protremata  and  Telotremata  is  no  longer  held  to  have  phylogenetic 
significance,  as  many  of  the  Paleozoic  species  of  the  two  latter  orders 
afford  good  evidence  of  such  having  been  present  in  the  median  line  as 
in  living  Crania.' 

1  See  p.  113. 
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The  known  protegula,  or  initial  shells,  of  the  Neotremata  and  Pro- 
tremata  have  been  shown  to  be  harmonious,  and  to  differ  from  the 
normal  unmodified  protegula  of  the  Atremata  and  Telotremata.  The 
paterina  stage  in  the  two  last-named  orders  is  followed  by  the  ^'obo* 
lella  stage"  in  the  highest  families  of  the  Atremata  (Lingulellidse  and 
Lingulidae),  and  probably  throughout  the  Telotremata,  since  it  has 
been  observed  in  a  number  of  Ordovician  and  Silurian  Bhynebonell- 
acea,  Spiriferacea,  and  recent  Terebratulinas.'  In  the  Keotremata 
and  Protremata  the  paterina  stage  is  not  followed  by  the  obolella  stage, 
but  usually  by  holoperipheral  growth,  except  where  the  pedicle  slit 
remains  for  a  time  wholly  uninclosed  by  shell  matter.^ 

In  tabulated  form  the  above-presented  facts  appear  thus : 

Table  of  fundamental  brachiopod  characters  ordinally  arranged. 


Character. 

Atremata. 

Telotremata. 

Neotremata. 

Protremata. 

1.  Prodeltidinm   in 

With  dorsal  valve. 

Absent 

With  ventral 
valve. 

With    ventral 

type  embryo. 

valve. 

2.  Prodeltidiam  af- 

None  

None 

Modified  in  prim- 
itive forms. 

Modified  through- 
out. 

fecting  pedicle 

opening. 

3.  DelUdium  present 

None 

None ,.. 

Present  in  primi- 
tive forms. 

Present  through* 
out. 

4.  Protegnlum 

5.  Obolella  stage — 

Present 

Present 

Present. 

Present. 

Present 

Present 

Absent 

Absent. 

6.  Anns  ............ 

Preaent 

In  many  early  ge- 
ologic species. 

Present 

Present  in  pentam- 
eroids. 

7.  Cbemieal  natore 

Phosphatic    and 

Calcareous 

Pbosphatic    and 

Calcareous. 

of  aheU. 

calcareous. 

calcareous. 

8.  Cardinal  area .... 

Present,  but  usu- 

Not generally 

Present  in  primi- 

Generally present. 

ally  small. 

present. 

tive  forms  only. 

9.  Similarity  of 

Very  much  alike.. 

Unlike. 

Very  unlike. 

UnUke. 

valTW. 

10.  Articulation 

Often  present,  not 
functional. 

Functional 

Barely  present, 
not  functional. 

Functional. 

11.  Nature  and  fiuio- 

Affixing  and  bur- 

Generally present. 

Generally    pres- 

Affixing  or   obso- 

tion of  pedicle.. 

rowing. 

affixing;    shell 

ent,     affixing; 

lete;    cementa- 

rarely cemented. 

cementation 
complete. 

tion  oranchoring 
spines  present. 

12.  Braohia,  with  or 
without  inter- 

Without  

With  or  without.. 

Without. 

With  or  without. 

nal  akeleton. 

It  now  appears  evident  that  the  two  great  divisions  of  bra^hiopods 
heretofore  based  on  the  presence  or  absence  of  functional  articulation 
have  no  phylogenetic  significance,  and  as  they  "do  not  appear  to  have 
a  primary  developmental  basis  in  nature,  ♦  ♦  ♦  they  fail  to  ex- 
press the  true  relationships  of  the  various  groups  included  in  them."^ 

'See  papers  by  Beecher  and  Clarke,  Brooks,  Morse,  Beecher  and  Schuchert,  and  Winchrll  and 
Schnchert. 
'See  An».  Jour.  Sci.. 8d  series.  Vol.  XLIV,  1801,  pp.  150-151. 
■Beecher,  Am.  Jour.  Sci.,  3d  series,  VoL  XLI,1891,  p.  863;  also  see  Vol.  XLIV,  1802. 
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Articalation  was  developed  along  two  independent  lines,  and  therefore 
the  terms  Lyopomata  and  Artbropomata  have  no  phylogenetic  signifi- 
cance. The  presence  or  absence  of  articulating  processes  was  at  one 
time  considered  a  fixed  line,  on  either  side  of  which  all  brachiopods 
conld  be  arranged,  but  now  articulation  is  known  to  be  nearly  functional 
in  several  lyopomatous  genera,  as  in  Spondylobolus,  Trimerella,  Mouo- 
morella,  Tomasina,  Barroisella,  of  the  Atremata,  and  in  Treraatobolus 
of  the  Neotremata.  Among  the  Artbropomata,  articulation  is  hardly 
functional  in  Kutorgina,  Schizopholis,  Eichwaldia,  and  Dictyonella. 
However,  it  appears  probable  that  two  superorders  exist,  each  having 
two  orders.  Atremata  and  Telotremata  are  the  more  primitive  groups, 
and  agree  in  the  following  fundamental  characters:  Prodeltidium 
attached  to  the  dorsal  valve  or  absent;  pedicle  opening  primarily 
unmodified,  and  generally  closed  later  by  calcareous  plates  secreted 
by  the  ventral  mantle  extensions;  presence  of  a  functional  pedicle 
throughout  the  life  of  the  individual  (except  in  Thecospira,  Thecoeyr- 
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Fio.  1.— Diagram  giving  the  geological  distribation  of  brachiopod  orders. 

tella,  and  Bittnerula);  general  presence  of  the  '^obolella  stage''  in  the 
ontogeny  of  atremate  and  telotremate  species,  and  the  development  of 
complicated  calcareous  brachial  supports  in  the  derived  order.  The 
Neotremata  and  Protremata  agree  in  having  the  prodeltidium  attached 
to  the  ventral  valve  with  complete  nepionic  modification  of  the  x>edicle 
opening;  delthyrium  often  closed  by  a  single  plate  secreted  by  the 
pedicle  and  never  by  mantle  extensions;  the  pedicle  is  very  often  lost 
before  maturity  is  attained,  along  with  the  development  of  new  anchor- 
ing adaptations;  absence  of  the  ^'obolella  stage"  and  complicated  cal- 
carious  brachial  supports. 

Owen's  superorders  Lyopomata  and  Artbropomata  have  no  basis  in 
nature,  and  should  be  dropped.  It  is  to  be  hoped  that  students  will 
determine  the  complete  embryology  of  Lingula,  Discinisca,  Crania, 
Rhynchonella,  and  Terebratulina,  for  until  more  of  the  ontogeny  of  some 
species  of  these  genera  is  known,  no  satisfactory  relationship  which  the 
orders  bear  to  one  another  can  be  established.  However,  it  api>ears 
probable  that  Atremata  and  Telotremata  have  superordinal  relationship 
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differing  from  that  of  the  Neotremata  and  Protremata.  If  the  charac- 
ters above  pointed  out  are  of  superordinal  value,  it  will  be  convenient 
to  refer  to  these  divisions  as  ffomocaulia  and  Idiocaulia,  respectively.^ 

DEVELOPMENT  OP   CARDINAL  AREAS  AND  ARTICULATION. 

The  earliest  suggestion  of  cardinal  areas  occurs  inlphidea  of  the 
Atremata  and  in  the  AcrotretidsB  of  the  Neotremata.  In  none  of  these 
forms,  however,  is  there  a  true  cardinal  area  comparable  with  those  of 
the  Protremata  and  Telotremata,  since  it  is  not  bisected  by  a  delthy- 
rium,  nor  are  deltidial  plates  developed.  A  convex  pseudodeltidium 
is  often  present,  but  this  feature  is  not  homologous  with  the  deltidium 
of  the  higher  forms.  It  is  due  to  holoperipheral  growth  and  interfer- 
ence by  the  pedicle.  In  the  dorsal  valves  of  primitive  genera  in  both 
the  Atremata  and  Neotremata  growth  is  hemiperipheral,  but  in  the  ven- 
tral valve  of  Iphidea,  the  most  primitive  known  genus  of  Atremata,  and 
in  the  Acrotretidae  of  the  Neotremata,  growth  is  holoperipheral. 

The  ontogeny  of  many  species  of  Protremata  shows  that  this  order 
had  its  origin  in  some  atrematous  paterina-like  genus.  This  must  have 
occurred  in  pre-Cambrian  times,  since  in  the  Lower  Cambrian  there  are 
several  species  of  Billingsella,  a  highly  developed  protrematous  genus 
when  compared  with  the  theoretical  Paterina.  Kuiorgina  einguluta 
Walcott,  also  of  the  Lower  Cambrian,  is  a  more  primitive  species  than 
any  Billingsella,  and  it  gives  evidence  as  to  the  course  of  evolution  from 
the  inarticulate  paterina-like  ancestor  to  this  rudimentary,  articulate, 
long-hinged  genus.  K,  eingulata  in  connection  with  the  Indian  genus 
Schizopholis  Waagen  shows  that  the  opening  between  the  widely 
gaping  valves  of  Paterina,  which  was  entirely  occupied  by  the  pedicle, 
was  partially  closed  by  a  gradual  thickening  of  the  lateral  walls,  and 
there  was  slowly  developed  a  primitive,  ventral,  cardinal  area.  This 
area  and  the  articulating  processes  in  K.  eingulata  are  very  rudimen- 
tary, and  are  situated  at  the  lateral  extremity  of  the  cardinal  area; 
thus  this  species  still  retains  a  very  large  open  delthyrium,  much  as 
in  the  theoretical  Paterina.  In  Schizopholis  this  wide  fissure  is  reduced 
to  a  narrow  triangular  delthyrium  by  the  development  of  a  true  car- 
dinal area,  and  the  articulating  processes  are  now  no  longer  at  the 
lateral  extremities,  as  in  Kutorgina,  but  are  situated  more  medially. 
Naturally,  in  the  older  Oambrian,  complete  articulation  did  not  obtain, 
as  in  post-Cambrian  times.  Some  of  the  oldest  protrematous  species, 
such  as  K.  eingulata,  Billingsella  whitfieldi,  and  possibly  others,  also 
retain  considerable  phosphatic  material  in  their  shells,  but  in  later  and 
more  highly  specialized  species  the  shell  is  decidedly  calcareous. 

Some  of  the  species  of  Iphidea  have  the  ventral  posterior  region 


'O^Mv  (homoa),  iJuK  (idios),  and  xavKo^  (kaulds)  =  stem  or  pedicle  common  to  both  valves  and  pedicle 
nttricted  to  one  valve,  respecti  voly.  These  characters  may  be  retained  throughout  life  or  restricted  to 
tlie  nepionic  and  neanic  stages  of  growth. 
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more  drawn  out  beyond  the  dorsal  posterior  margin  than  others.  If 
this  rostrate  condition  were  carried  a  little  farther  and  the  pseudodel- 
tidium  resorbed,  there  would  practically  result  a  telotremate  shell  duph- 
cated  by  the  neanic  condition  of  many  rostrate  Telotremata.  The 
articulation  would  at  first  be  nearly  obsolete  and  situated  extremely 
lateral,  as  in  the  Protremata,  but  as  the  cardinal  area  became  greater 
the  teeth  would  attain  a  more  medial  position.  While  there  are  no 
known  genera  to  fill  in  the  gap  between  the  theoretical  Paterina  and 
Protorhyncha  (P.  minor  and  P.  amhigua)^  yet  the  hiatus  between  the 
Atremata  and  Telotremata  is  not  greater  than  between  theoretical 
Paterina  and  Kutorgina,  or  between  the  Atremata  and  Protremata. 

DEVELOPMENT  AND   SIGNIFICANCE   OF   THE  DELTIDIITM. 

The  most  charaeteristic  mature  feature  of  ordinal  importance  which 
distinguishes  Protremata  from  the  other  three  orders  is  found  in  the 
plate  that  more  or  less  completely  covers  the  delthyrium.  However,  in 
two  of  the  families  of  this  order,  Pentameridai  and  Orthida?;,  this  plate 
is  generally  wanting  in  the  mature  individual,  since  here  it  usually 
develops  only  during  early  growth,  and  later  is  lost  by  abrasion  or 
hidden  beneath  the  incurved  beak.  Again,  in  the  Acrotretidne  of  the 
Neotremata,  and  in  Iphidea  of  the  Atremata,  a  deltidium-like  plate  is 
also  often  developed,  but  as  these  shells  are  strongly  phosphatic  it  is 
not  diflScult  to  distinguish  the  ordinal  position  of  any  shells  with  a  true 
deltidium.  In  Lacazella  mediterranean  the  only  living  species  of  Pro- 
tremata, this  plate  has  its  origin  in  the  cephalula  stage  along  with  the 
rudiments  of  the  dorsal  and  ventral  valves,  when  the  embryo  is  yet  free 
and  swimming  about  by  the  aid  of  cilia.  The  dorsal  shell  and  the  pro- 
deltidium  appear  first,  and  are  secreted  by  the  rudimentary  dorsal 
mantle  and  the  dorsal  surface  of  the  body,  which  subsequently  becomes 
the  pedicle.  The  ventral  shell  appears  last,  and  is  then  widely  sepa- 
rated from  the  dorsal  valve.  Between  the  two  valves  is  the  thick  and 
short  pedicle,  on  the  dorsal  surface  of  which  still  remains  the  third 
plate,  or  prodeltidium.  Subsequently  the  latter  is  anchylosed  to  the 
posterior  margin  of  the  ventral  valve.  The  prodeltidium  is  also  known 
in  the  Atremata  and  Neotreniata,  yet  in  the  Telotremata  this  embryonic 
third  plate  does  not  exist,  but  a  covering  to  the  delthyrium  is  developed 
sometime  after  the  animal  has  become  attached.  In  its  origin  this  cov- 
ering is  wholly  different  from  the  deltidium  of  the  Protremata,  which  has 
its  beginning  in  the  prodeltidium  and  grows  down  from  the  shell  apex 
over  the  delthyrium,  while  the  deltidial  plates  of  Telotremata  grow 
out  medially  from  the  walls  of  the  delthyrium.  The  deltidial  plates  are 
secreted  by  extensions  of  the  ventral  mantle,  and  at  no  period  of  devel- 
opment has  the  pedicle  any  share  in  their  formation.  It  is  not  always 
easy  to  distinguish  mature  protrematous  and  telotrematous  shells  on 
the  basis  of  these  characters  alone,  but  the  young  of  both  orders  are 
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easily  classified  by  the  covered  or  open  deltbyria,  respectively.  In  some 
of  the  Telotremata,  toward  maturity  the  deltidial  plates  anchylose 
medially  posterior  to  the  pedicle,  or  they  may  surround  the  pedicle, 
thus  resembling  the  deltidium,  but^  since  their  origin  is  quite  different, 
they  are  termed  "pseudodeltidia."  Such  pseudodeltidia  in  Oyrtia, 
Gyrtina,  and  some  spirifers  resemble  the  deltidium  of  Clitambonites. 
Even  the  median  line  of  anchylosis  is  often  obliterated  by  the  contin- 
uous secretion  of  the  completely  united  i>rolongations  of  the  ventral 
mantle  lobe.  In  the  Pentameridsi*  the  deltidium  is  generally  absent,  as 
in  the  Orthidie,  but  in  Pentamerus  and  Conchidium  it  is  often  retained 
as  a  thin,  fragile,  concave  plate.  This  reversal  in  form  from  the  gen- 
erally prevalent,  convex,  or  flat  deltidium  may  be  due  to  the  rostrate 
and  arched  ventral  umbones  so  common  in  these  genera.  In  the  aber- 
rant rostrate  genus  Dictyonella,  which  has  an  arched  ventral  umbone, 
a  concave  plate  is  also  present,  between  which  and  the  shell  the  pedicle 
passes  and  emerges  upon  the  umbone,  as  in  the  Siphonotretida^.  It  is 
not  certainly  known  that  this  plate  in  Dictyonella  is  a  deltidium,  but  its 
form  and  position  in  the  rostral  cavity  are  very  suggestive  of  that 
organ  in  Pentamerus  and  Conchidium.  The  peculiar  umbonal  pedicle 
opening  in  Dictyonella  also  finds  its  equivalent  in  Leptaena. 

THE   CHILIDIUM. 

The  chilidium  is  a  convex  plate  often  covering  the  cardinal  process 
of  the  dorsal  valve  in  the  Protremata.  It  is  particularly  well  devel- 
oped in  the  families  Olitambonitidse  and  Strophomenida>,  and  is  not  to 
be  confounded  with  the  deltidium,  since  it  first  makes  its  appearance 
not  earlier  than  neanic  growth,  and  apparently  is  a  secretion  of  the 
dorsal  mantle  lobe.  The  origin  of  the  chilidium  and  of  the  deltidium 
is  therefore  wholly  different,  and  both  have  very  dissimilar  phyletic 
significance. 

ORIGIN  AND  FUNCTION   OF  THE  SPONDYLIUM. 

The  sjwndylium  is  an  internal  ventral  plate  traversing  the  posterior 
portion  of  the  animal.  The  upper  surface  of  this  plate  is  usually  trans- 
versely marked  by  striie,  which,  in  the  Pentameracea  have  three  distinct 
curvatures  in  passing  over  it. 

Since  their  position  and  the  area  ocoapied  agree  with  the  muscular  scars  of  this 
valve  in  OrthiSj  they  are  here  regarded  as  homologous  with  the  adductors,  diductors, 
and  adjustors  of  that  genus.  In  Lingulaamttf  Linyitlops  and  the  trimerellids  the  mus- 
cular scars  are  not  found  in  front  nor  underneath,  hut  on  the  '^  platform '^  of  those 
genera'.  The  platform,  therefore,  is  homologous  with  the  spondylium  of  CUiambon- 
\te%  and  Pentamerus,  ♦  *  *  The  portion  of  the  valve  immediately  beneath  the 
spondylium,  and  occasionally  the  sides  of  the  septum,  are  strongly  marked  by  the 
genital  sinuses.  Since  there  is  no  space  posterior  to  these  markings  for  the  attach- 
ment of  the  muscles,  this  clearly  indicates  that  they  were  situated  on  the  upper 
surface  of  the  spondylium.  > 


» Winchell  and  Schuchert,  Final  R«pt.  Minn.  Geol.  Survey,  Vol.  in,  Part  I,  June,  1893,  p.  378. 
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The  spondylium  is  developed  as  the  ^^ platform"  in  LingalasmatidaB 
and  TrimerellidsB  of  the  Atremata;  as  a  ^^ spondylium"  in  Pentamera- 
cea  of  the  Protremata,  and  in  Gyrtina,  Oamerospira,  Merista,  and 
Dicamara,  of  the  Telotremata.  In  the  Atremata  and  Telotremata, 
spondylia-bearing  species  are  not  numerous,  but  the  individuals  are 
usually  abundant,  often  of  large  size,  and  generally  are  of  short  geo- 
logic duration. 

The  development  of  the  spondylium  or  its  morphologic  equivalent 
probably  had  its  origin  in  an  excessive  deposit  of  testaceous  matter 
about  the  bases  of  the  powerful  adductors,  diductors,  and  pedicle 
muscles.  Growth  of  the  individual  necessitates  the  progressive  ante- 
rior movement  of  the  muscles,  and  when  these  are  large  there  is  bat 
little  or  no  space  left  between  or  outside  of  them  for  the  viscera  and 
genitalia,  which  are  therefore  crowded  farther  and  farther  anteriorly. 
This  condition  naturally  produces  constant  pressure  of  the  genitalia 
against  the  anterior  base  of  the  forming  spondylium,  and  since  pres- 
sure causes  resorption  or  diverts  testaceous  deposition,  it  follows  that 
these  organs  will  gradually  produce  cavities  for  their  relief  beneath 
this  plate.  In  the  older  species  of  the  Trimerellidae  and  in  all  of  the 
LiugulasmatidaB  displacement  of  the  genitalia  does  not  appear  to  have 
been  excessive,  as  the  platforms  are  but  slightly  excavated.  However, 
in  the  terminal  genus  Trimerella  the  genitalia  chambers  are  very  deep, 
and  these  are  present  in  both  valves.  Throughout  the  Pentameracea 
the  spondylium  is  a  thin,  freely  terminating  or  medially  supported 
plate,  and  never  solid  as  in  the  older  species  of  the  Trimerellida?.  It 
is  likewise  thin  and  excavated  in  the  order  Telotremata. 

Hall  and  Clarke  advance  quite  a  different  explanation  as  to  the 
origin  of  the  spondylium.    They  write :  * 

The  spondylium  is  an  area  of  muscular  implantation.  In  its  early  or  incipient  con- 
dition it  is  evident  that  it  originates  from  the  convergence  and  coalescence  of  the 
dental  lamella),  and  forms  a  receptacle  for  the  proximal  portion  of  the  pedicle,  and 
for  the  capsular  or  pedicle  muscles.  "*  *  *  Considering  this  stmctnre  in  its 
incipent  condition,  where,  as  in  Orthia,  it  is  represented  only  by  the  convergent  den> 
tal  plates  which  usually  unite  with,  or  rest  upon  the  bottom  of  the  valve,  and 
inclose  only  the  base  of  the  pedicle  and  its  muscles,  it  will  be  evident  that  the  plate 
is  actually  but  a  modification  of  the  original  pedicle-sheath.  It  is  evidently  the 
inner  moiety  of  this  sheath  surrounding  the  pedicle,  which  has  become  involved  or 
inclosed  by  the  growth  of  the  pedicle- valve,  and  further  modified  by  the  develop- 
ment of  articulating  processes  where  it  comes  in  contact  with  the  brachial  valve 
It  therefore  follows,  as  a  natural  inference,  that  wherever  the  spondylium  is  pros, 
ent,  whether  in  the  incipient  condition  or  in  the  more  advanced  stage  of  develop- 
ment in  which  it  supports  all  the  mnscles  of  the  valve,  it  is,  or,  at  some  period  of 
growth,  has  been  acconlpanied  by  the  external  portion  of  the  sheath,  which  is  termed 
the  deltidium.  Thus  the  spondylium  appears  to  be  but  the  complement  of  the  del- 
tidium,  or  the  original  ])late  formed  upon  the  body  of  the  embryo,  and  that  portion 
of  the  adult  shell  to  which  the  term  deltidium  has  been  applied,  is  the  other  part  of 
the  original  or  primitive  deltidial  plate  or  pedicle-sheath. 


>  Pal»ontology  of  New  York,  VoL  VIII,  Pwrt  II,  1896,  p.  332. 
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The  writer  also  previously  eutertaiued  this  view,  but  when  it  became 
known  that  spondylia  are  developed  where  no  dental  lamellae  exist,  as 
in  the  LingolasmatidaB  and  TrimerellidaB  of  the  Atremata;  that  spon- 
dylia are  never  present  in  the  Neotremata,  where  a  pedicle-sheath 
is  sometimes  well  developed,  as  in  the  Acrotretidae;  and  finally,  that 
a  spondylium  is  even  present  where  no  deltidium  ever  existed,  as  in 
the  two  first- mentioned  families,  and  in  Oyrtina,  Camerospira,  Merista, 
and  Dicamara  of  the  Telotremata,  such  an  explanation  became  unten- 
able. The  fact  that  solid  or  excavated  spondylia  exist  in  three  orders, 
two  of  which  never  developed  a  pedicle-sheath  ( Atremata  and  Telotre- 
mata), and  one  had  no  dental  lamellae  (Atremata),  is  good  evidence  that 
the  prodeltidium  immarily  had  nothing  to  do  with  the  development  of 
spondylia.  Further,  no  spondylia  are  developed  in  the  Cambrian  until 
long  after  the  deltidium  was  well  established,  and  therefore  the  spon- 
dylium can  not  be  "but  a  modification  of  the  original  pedicle-sheath.'' 
However,  it  is  very  probable  that  when  the  dental  lamellae  in  the  Pro- 
tremata  became  sufficiently  wide  to  join  the  ventral  shell,  crowding  all 
the  muscles  of  this  valve  into  a  small  area,  these  took  advantage  of  the 
inner  sides  of  the  dental  lamellae  for  insertion,  and  thus  a  continuous 
layer  of  testaceous  matter  was  deposited  within  the  rostral  cavity. 
With  growth,  the  muscles  move  forward  and  press  against  the  genitalia, 
which  causes  resorption  or  nondeposition  for  their  relief.  No  spondylia 
apx)ear  before  the  Upper  Cambrian,  and  here  also  are  the  first  com- 
pletely developed  dental  lamellae.  The  so-called  Lower  Cambrian 
camarellas  have  no  completely  developed  dental  lamellae,  and  are 
related  to  the  rhynchonelloid  genus  Protorhyncha,  and  to  Protorthis 
hillingsi,  which  also  has  no  spondylium.^  Therefore,  the  further  conclu- 
sion of  Hall  and  Clarke  can  not  be  accepted,  that,  "  where  the  teeth 
are  wholly  without  dental  lamellae,  or  where  such  lamelhe  do  not  extend 
to  the  bottom  of  the  valve,  it  seems  necessary  to  regard  them  as 
instances  of  degeneracy  or  resorption  of  the  primitive  spondylium."* 

It  seems  clear  to  the  writer  that  since  the  '^shoe-lifter"  plate,  or 
spondylium,  in  Merista  and  Dicamara  is  for  muscular  insertion,  this 
plate  in  the  ventral  valve  of  these  genera  is  the  morphic  equivalent  of 
the  spondylium  in  the  Pentameracea,  and  that  the  dorsal  muscular 
plate  in  Dicamara  is  the  equivalent  of  the  cruralium,  and  can  not  "be 
interpreted  as  an  entirely  ditt'erent  structure  from  the  spondylium.'" 
It  is  true  that  the  spondylia  of  these  genera  are  not  exactly  like  those 
of  the  Pentameracea,  but  since  this  plate  in  the  Atremata  is  not  formed 
by  the  union  of  dental  lamellae,  as  these  do  not  exist  in  this  order,  there 
is  no  reason  for  rejecting  the  terminology  for  these  plates  in  Merista 
and  Dicamara. 


^Oamarella  minor  and  C.  antiqua  are  more  closely  related  to  Protorhynclia  than  to  any  other  i^enus. 
Of  Orthis  Inttingn,  the  type  of  Protorthis,  very  good  casts  of  Hpociiueus  in  the  Cornell  University 
Hasenm  are  in  the  National  Museum,  which  show  that  this  genutt  also  has  no  spondylium,  and  that  its 
eharacters  arc  those  of  Billingsella. 

*Hall  and  Clarke,  ibid.,  p.  333. 

Ubid.,p.835. 
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CRURA  AND   CRURALIUM. 

Calcareous  processes  for  the  support  of  the  bracbia  are  also  devel- 
oped in  the  Protremata,  in  the  superfamily  Pentameracea,  but  never 
to  the  same  degree  attained  by  the  Spiriferacea  or  Terebratulacea  of 
the  Telotremata.  In  the  Protremata  these  supports  are  first  developed 
in  the  SyntrophiidjK,  and  attain  their  greatest  length  in  the  Penta- 
meridte.  Since  the  two  parts  often  unite  medially^  forming  a  plate  for 
muscular  insertion  either  resting  upon  the  valve  or  supported  by  a 
septum,  this  has  been  termed  a  cruralium  by  Hall  and  Clarke,  to  distin- 
guish it  from  the  spondylium  of  the  ventral  valve.  When  the  parts 
remain  separate,  and  are  therefore  not  for  muscular  insertion,  they  are 
homologous  with  and  the  equivalent  of  the  crura  in  the  Khynchonellidte. 
The  crura  of  the  Pentameracea  and  Ehynchonellacea  arise  independ- 
ently, and  are  therefore  morphologic  equivalents. 

MORPHOLOGIC    EQUIVALENTS. 

Because  of  the  presence  of  similar  or  identical  morphological  struc- 
tures in  different  groups  of  mature  brachiopods,  it  is  unsafe,  on  the 
basis  of  these  alone,  to  suppose  such  to  have  close  relationship.  The 
spondylium  has  been  shown  to  originate  independently  in  three  orders: 
Atremata,  Protremata,  and  Telotremata.  Identical  mature  loops  have 
resulted  in  different  ways  in  two  stocks  of  the  same  family,  one  boreal 
(Dallinre)  and  the  other  austral  (Magellanina^).  Flat  and  more  or  less 
wide  cardinal  areas  develop  independently  of  one  another  in  Protre- 
mata and  Telotremata  (Spiriferacea).  Cementation  of  valves  takes 
place  at  different  and  widely  separated  geologic  epochs  in  Neotremata, 
Protremata,  and  Telotremata,  and  shell  plications  arise  from  smooth 
stocks  in  Pentameracea,  Ehynchonellacea,  Spiriferacea,  and  Terebra- 
tulacea. Natural  i)hylogenies  can  only  be  established  ujion  ontogenies 
checked  by  chronogenesis  or  geologic  succession. 

SUMMARY. 

In  North  America  there  are  1,859  Paleozoic,  49  Mesozoic,  and  14 
Cenozoic  species  of  fossil  Brachiopoda.  There  are  116  species  in  the 
Cambrian,  319  in  the  Ordovician,  311  in  the  Silurian,  663  in  the  Devo- 
nian, and  478  in  the  Carboniferous. 

The  remarkable  scarcity  of  post-Paleozoic  species  in  America  is 
supposed  to  be  due  not  so  much  to  the  general  decline  of  the  class  as 
to  great  orographic  movements  during  the  close  of  the  Paleozoic,  which 
produced  complete  barriers  against  the  introduction  of  species  from 
other  areas. 

Si)ecific  differentiation  was  most  rapid  in  the  Ordovician,  having 
exceeded  the  Cambrian  representation  more  than  three  times. 

Thirty  per  cent  of  all  American  Paleozoic  species  had  wide  geo- 
graphic disfxibution,  which  is  most  pronounced  in  the  Devonian  and 
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Carboniferous  systems.  Due  hundred  and  twenty-one  American  spe- 
cies are  also  found  on  other  continents. 

Widely  dispersed  species  are  least  common  in  the  most  primitive 
order,  Atremata,  and  greatest  in  the  highest  orders,  Protremata  and 
Telotremata.    The  difference,  however,  is  but  7  x>er  cent. 

The  order  Atremata  is  represented  by  199  species,  or  over  10  per 
cent  of  the  American  Paleozoic  representation.  In  the  ^eotremata  it 
is  150,  or  over  8  per  cent.  The  Protremata  have  738  species,  or  nearly 
40  per  cent;  and  the  Telotremata  766  species,  or  about  41  per  cent. 

The  order  Atremata  is  best  developed  in  species  and  genera  in  the 
Cambrian  and  Ordovician  systems;  the Neotremata  in  the  Ordovician ; 
the  Protremata  in  the  Ordovician,  Silurian,  and  Devonian;  and  the 
Telotremata  in  the  Devonian.  The  climax  of  differentiation  is  there- 
fore chronologically  related  to  phylogenetic  or  sequential  origin. 

Since  the  four  orders  of  Brachiopoda  are  present  in  the  Lower  Cam- 
brian, ordinal  differentiation  must  have  taken  place  in  pre-Gambrian 
times.  The  two  more  primitive  orders,  Atremata  and  Neotremata, 
have  in  Lingula  and  Crania,  respectively,  genera  with  longest  life 
histories.  This  probably  is  due  not  so  much  to  their  primitive  struc- 
tures as  to  their  modes  of  living. 

The  last  order  to  originate,  Telotremata,  has  the  greatest  number  of 
generic  and  superfamily  characters,  and  probably  also  of  species. 

The  last  sui)erfamily  to  appear,  Spiriferacea,  manifests  most  rapid 
evolution  and  is  the  second  one  to  die  out,  being  preceded  by  the  Pen- 
tameracea.  These  two  superfamilies  are  the  most  highly  specialized  in 
the  orders  to  which  they  belong,  and  their  great  specialization  may  be 
the  cause  of  their  early  disappearance. 

The  trunk  families  of  later  origin  throughout  the  class  manifest  the 
greatest  specific  and  generic  differentiation  and  the  widest  specific  dis- 
l)ersion,  and  have  species  of  the  largest  size  and  often  of  longer  geologic 
persistence. 

The  oldest  or  most  primitive  families  nearly  always  have  short  geo- 
logic duration  (except  Ehynchonellidfe)  and  the  least  generic  and  spe- 
cific differentiation,  and  commonly  the  individuals  are  of  small  size. 

The  largest  of  all  brachiopods  occur  in  the  families  Peutameridse, 
Productida?,  and  Spiriferidae,  at  a  time  when  the  class  was  at  the  height 
of  differentiation. 

Large  specific  size  is  probably  often  gradually  attained  in  genetic 
lines,  and  is  due  to  favorable  food  conditions.  The  gigantic  brachio- 
IhkIs  always  occur  in  the  later-developed  trunk  families,  and  just  before 
their  decline  in  differentiation. 

But  8  genera  are  known  to  pass  from  the  Paleozoic  to  the  Mesozoic. 
There  are  in  all  327  brachiopod  genera,  227  of  which  are  Paleozoic. 
The  Atremata  have  29  genera,  the  Neotremata  30,  the  Protremata  89, 
and  tlie  Telotremata  179. 

All  brachiopods  begin  with  smooth  shells  and  protegula. 
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The  prodeltidiuin,  or  third  embryonic  shell  plate,  is  known  iu  the 
Atremata,  Neotremata,  and  Protremata.  In  the  Atremata  this  becomes 
attached  to  the  dorsal  valve,  while  in  the  Telotremata  it  is  apparently 
not  developed  at  all.  In  the  Protremata  it  becomes  attached  to  the 
ventral  valve,  as  in  Neotremata.  In  the  two  last-named  orders  it  modi- 
fies the  pedicle  openin  g.  For  this  and  other  ontogentic  and  morphologic 
characters,  Owen's  terms  Lyopomata  and  Arthropomata  are  abandoned. 
The  Atremata  and  Telotremata  are  provisionally  arranged  under  the 
superordinal  term  Homocaulia,  and  the  Neotremata  and  Protremata 
under  Idiocaulia. 

Morphologic  equivalents,  or  similar  structural  features,  are  devel- 
oped independently,  as  follows :  A  spondylium  in  Obolacea,  Lingulacea, 
Pentameracea,  and  rarely  in  Spiriferacea;  crural  processes  in  Pentam- 
eracea  and  Ehynchonellacea;  functional  articulation  in  Protremata 
and  Telotremata;  straight,  more  or  less  long,  cardinal  areas  from  ros- 
trate forms  in  Ehynchonellacea,  Spiriferacea,  and  Terebratulacea; 
rostrate  shells  from  long  cardinal  areas  in  I^entameracea,  and  loss  of 
pedicle  and  ventral  shell  cementation  in  Crauiacea,  Strophomenacea, 
and  Spiriferacea. 


CHAPTER    IV. 

MORPHOIiOGY  OF  THE  BRACHIA. 

By  Charles  £.  BbecherJ 

The  dia^ostic  value  of  the  brachidiam,  or  calcareous  arui  supports, 
of  bracliiopods  has  long  been  recognized,  and  forms  one  of  the  chief 
characters  for  generic  and  family  subdivision  among  the  Terebratulacea 
and  Spiriferacea.  This  character  fails  in  all  other  brachiopods,  which 
have  simply  fleshy  arms,  unsupported  by  calcareous  skeletons.  There 
is,  however,  generally  the  most  obvious  analogy  and  intimate  relation- 
ship between  the  arms  themselves  and  the  brachidium,  so  that  when- 
ever either  structure  can  be  ascertained  it  furnishes  important  data 
aiding  in  the  determination  of  the  systematic  position  of  any  genus 
within  a  family  or  order. 

The  growth  of  the  arms,  or  lophophore,  in  recent  genera  may  be 
divided  into  distinct  stages,  which  often  have  a  direct  correlation  with 
other  important  features  of  the  shell.  In  many  cases  it  is  also  possible 
to  infer  the  form  and  arrangement  of  the  brachia  in  fossil  genera  from 
markings  on  the  interior  of  the  valves  and  from  the  calcareous  arm 
supports,  and  thus  to  obtain  the  chronogenetic  as  well  as  the  morpho- 
genetic  history  of  these  organs. 

The  most  detailed  accounts  of  arm  development  are  given  by  Brooks* 
for  Glottidia,  by  Morse**  for  Terebratulina,  and  by  Kovalevski*®  for 
Gistella  and  Thecidea.  These  results,  combined  with  original  observa- 
tions by  the  writer*'^  and  occasional  descriptions  of  arm  structure  by 
Davidson'  and  other  authors,  are  sufficient  to  include  and  properly 
interpret  all  the  leading  varieties  of  structure. 

As  shown  by  Brooks,*  the  tentacles,  or  cirri,  in  Glottidia  originate 
on  the  dorsal  side  of  the  oral  disk.  They  grow  in  pairs,  one  on  each 
side  of  a  central  lobe.  New  tentacles  are  added  between  the  first  pair 
formed  and  the  median  lobe.  Thus  the  cirri  farthest  removed  from 
the  median  lobe  are  the  oldest.  Tentacles  are  added  rapidly  until  the 
first  arc  is  extended  to  a  semicircle,  and  then  progressively  the  whole 
disk  becomes  surrounded  by  a  circle  of  these  organs.  The  further 
introduction  of  cirri  can  only  take  place  by  the  enlargement  of  the 
oral  disk  or  through  the  deformation  of  the  circle  by  lobes,  loops,  or 
extensions.  In  Glottidia,  Lingula,  Discinisca,  Crania,  and  Rhyncho- 
nella  the  two  points  of  tentacular  increase,  originally  together  and  on 

>  The  references  to  the  literature  will  be  found  iit  the  end  of  this  chapter. 
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opposite  sides  of  a  median  lobe,  or  teutacle,  gradually  separate,  and  the 
farther  maltiplication  of  tentacles  results  in  strap-shaped  extensions 
on  each  side,  which  finally  assume  a  coiled  form,  due  to  the  limited 
space  in  which  they  grow.  Therefore  the  arms  in  adult  individuals  of 
these  genera  have  a  single  cirrated  edge,  extending  from  their  free 
extremities  to  the  sides  of  the  oral  disk,  and,  continuing  posteriorly, 
unite  on  the  ventral  side  of  the  disk  behind  the  mouth.  Each  cirrated 
edge  in  the  adult  lophophore  apparently  has  two  approximate  rows  of 
alternating  cirri  (Hancock^),  but  as  they  were  originally  a  single  row 
in  early  stages,  this  appearance  is  evidently  the  result  of  a  crowding  of 
the  cirri  or  a  crumpling  of  the  edge. 

Kovalevski^^  has  shown  that  in  Oistella  the  tentacles  also  originate 
in  pairs  on  each  side  of  the  dorso-median  line,  without  a  central  tenta- 
cle or  lobe.  The  same  mode  of  increase  has  been  shown  by  the  writer' 
to  be  present  in  Magellan  ia  and  Terebratiilia.  In  young  stages  of 
Oistella,  Terebratuliua,  Magellania,  and  other  terebratuloid  genera,  as 
well  as  in  Thecidea,  after  the  circlet  of  tentacles  is  complete  the  two 
points  at  which  new  ones  are  added  do  not  separate,  but  remain  close 
together  throughout  the  life  of  the  animal.  In  this  case  the  cirrated 
margin  is  lengthened  by  means  of  lobation  and  looping,  and  often  by 
the  final  growth  of  a  single,  median,  coiled  arm,  cirrated  on  both  mar- 
gins. Gwynia  illustrates  the  completed  circle  of  tentacles  about  the 
mouth.  Adult  Oistella  shows  an  advance  in  having  the  anterior  mar- 
gin of  the  lophophore  introverted,  making  it  bilobed.  Megathyris 
is  slightly  more  complicated  by  two  additional  lobes.  This  simple 
method  of  increase  is  further  elaborated  in  the  Thecidiidae.  In  the 
higher  genera,  especially  among  the  Terebratulidtc,  the  maximum  is 
reached  by  means  of  a  median,  unpaired,  coiled  arm,  as  in  Magellania 
and  Terebratuliua. 

The  development  of  the  diflerent  types  and  varieties  of  arm  structure 
is  presented  in  the  accompanying  figures  (figs.  2-G),  which  are  necessar- 
ily somewhat  diagrammatic  in  order  to  show  the  features  clearly,  but 
the  essential  structure  can  readily  be  verified  from  consultsition  of  the 
works  cited  or  from  a  study  of  actual  specimens.  In  the  case  of  fossil 
forms,  such  as  Dielasma,  the  Atrypida?,  and  Athyridae,  the  brachial 
supports  have  sufficient  analogy  with  the  arm  structures  of  Terebratu- 
liua and  Ehynchonella  to  warrant  their  interpretation  as  given.  Also 
the  spiral  impressions  on  the  valves  of  Davidsonia,  and  those  occa- 
sionally present  in  Leptaena  and  Productus,  clearly  point  to  the  posses- 
sion of  coiled  arms  by  these  genera. 

CLASSIFICATION    OF   BRACHIAL   STRUCTURES. 

From  what  has  already  been  shown  it  is  seen  that  the  various  types 
of  lophophores  admit  of  a  simple  classification  into  stages  and  groups. 
It  is  proposed  to  give  to  these  distinctive  names,  which  may  be  used  with 
facility  in  making  comparisons  and  correlations.    They  may  be  found 
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useful,  also,  in  designating  the  kind  of  brachial  complexity  attained 
in  any  genns  the  arm. structure  of  which  can  be  determined,  thus  help- 
ing to  fix  its  place  in  a  genetic  scale.  It  should  be  emphasized,  how- 
ever, that  the  form  and  complexity  of  the  cirrated  margin  of  the  lopho- 
phore  can  have  a  taxonomic  value  only  within  comparatively  narrow 
limits.  This  at  once  becomes  evident  when  the  arms  of  Lingula,  Dis- 
ciiiisca,  Orania,  Ehynchonella,  and  all  the  Spiriferiicea  are  considered. 
Each  has  spiral  arms,  which  were  probably  developed  through  similar 
changes  of  form,  and  yet  each  is  genetically  distinct,  as  shown  by  all 
the  other  leading  characters.  But  when  this  classification  of  arm 
structures  is  applied  within  a  family  or  genus,  or  even  when  made 
the  basis  of  comparison  among  some  closely  related  families,  it  is  some- 
times possible  to  reach  very  satisfactory  conclusions  relating  to  the 
systematic  position  of  various  forms. 

• 

LEIOLOPHUS  STAGE. 

It  is  hardly  necessary  to  direct  attention  to  the  embryonic  brachial 
structure  before  the  growth  of  any  of  the  tentacles,  or  cirri,  on  the  edge 
of  the  lophophore,  while  the  animal  is  in  the  typembryonic  stage.  For 
the  sake  of  designating  all  the  stages,  this  may  be  called  the  leiolophus 
stage,  though  it  has  no  special  significance  beyond  indicating  the 
beginning  of  the  lophophore. 

TAXOLOPHUS   STAGE. 

The  first  stage  in  which  a  true  brachial  structure  is  manifest  is  an  early 
larval  form,  often  the  protegulum  stage,  when  the  tentacular  portion 
of  the  lophophore  is  a  simple  arc,  or  crescent.  This  may  be  called  the 
iaa:olophu8.  The  tentacles  are  few  in  number,  and  increase  takes  place 
on  each  side  of  the  median  line,  dorsally,  in  front  of  the  mouth.  In 
figs.  2a,  c,  3a,  /,  5a  this  character  is  clearly  shown.  The  tentacles  at  the 
ends  of  the  arc  are  the  oldest,  and  new  ones  are  being  formed  in  the 
middle  portion.  In  Thecidea,  Gistella,  and  Magellania  the  tentacles  of 
the  taxolophus  are  centripetal,  due  to  the  edge  of  the  lophophore  being 
near  the  margin  of  the  shell;  while  in  Terebratulina,  Discinisca,  and 
Lingula  they  are  centrifugal,  due  to  the  smaller  and  central  lophophore. 

So  far  as  known,  there  is  no  adult  living  form  which  has  the  taxolo- 
phian  brachial  structure.  It  may  have  been  present  in  adult  Iphidea 
of  the  Cambrian. 

TROCHOLOPHUS  STAGE. 

By  the  continual  addition  of  new  cirri  and  the  pushing  back  of  the 
old  ones,  the  fringed  margin  of  the  lophophore  passes  from  a  crescentic 
to  a  circular  form,  thus  making  a  complete  ring  about  the  mouth.  This 
may  be  termed  the  troeholophtis  stage.  It  appears  in  the  late  larval  and 
early  adolescent  stages  of  Thecidea  (fig.  2&),  Cistella  {^g.  2/),  Magella- 
nia and  Terebratalia  (fig.  *M),  Terebratulina  (fig.  3g),  Glottidia  (fig.  5b), 
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^^J^^^^        Taxolophus. 


Trocbolophns. 


aud  Discinisca,  and,  like  the  former  stages,  is  andoabtedly  common  to 
all  bracLiopods,  except,  perhaps,  Iphidea. 

Gwynia  is  an  adalt  living  representative  of  this  stage,  and  never 
develops  any  higher  type  of  bracliial  structure.  Dyscolia  also  belongs 
here,  since  it  has  a  discoid  lophophore  surrounded  by  a  marginal  fringe 
of  tentacles  (Fischer  aud  O^hlert").  It  is  possibly  a  little  more 
advanced  than  Gwynia,  as  it  has  a  slight  median  anterior  notch,  sug- 
gesting the  beginning  of  the  bilobed  structure  of  the  next  higher  type. 

The  absence  of  septum,  hinge-plate,  and  dental  plates  are  other 
primitive  characters  belonging  to  Dyscolia. 

SCHIZOLOPHUS   STAGE. 

After  the  completion  of  the  trocholophus  stage  in  all  brachiojiods, 
except  such  simple  forms  as  Gwynia  and  Discolia,  no  further  increase 

in  the  cirrated  edge  of 
the  lophophore  can  occur 
without  some  deformation 
of  the  circle.  This  is  first 
accomplished  by  an  intro- 
version of  the  anterior 
median  edge,  thus  divid- 
ing the  lophophore  into 
two  lobes,  and  suggesting 
the  name  schizolophu^  for 
this  type.  (See  figs.  2c,  <;, 
3c,  hy  5c.) 

Several  brachiox>ods  re- 
tain the  schizolophian 
brachia  as  an  adnlt  char- 
acter. Of  these,  Cistella 
is  perhaps  the  best  exam- 
ple, as  it  agrees  exactly 
with  an  early  stage  of  arm 
structure  among  the  Tere- 
bratellidae,  which  has  been 
called  the  cistelliform 
stage  (fig.  3c).  Terebratulina  (fig.  3^),  Glottidia  (fig.  5c),  and  other 
higher  forms,  also  have  corresponding  schizolophian  stages,  but  are 
without  the  median  septum.  Lacazella  mediterranea  presents  a  similar 
larval  structure,  and  in  L,  harretti  it  is  retahied  to  maturity.  The  fos- 
sil genera  Davidsonella  and  Thecidella  of  the  Thecidiidae,  and  Zellania 
of  the  Terebratellidae,  never  developed  beyond  the  schizolophus  stage, 
and  they  must  therefore  be  considered  as  quite  primitive  genera  in  their 
respective  families. 

From  this  point  the  further  development  and  complication  of  arm 
structure  proceeds  in  three  distinct  diverging  lines,  producing  the 


mm^ 


Scliizolo])hus. 


Ptycholophus. 


Fio.  2.— Staf^ea  of  growth  of  the  lophophore  in  Thecidea, 
Cistella,  and  Megathyria.  a,  b,  <;,  d,  scagefi  in  the  growth  of  tlie 
lophophore  in  Thteidea  {lAuazella)  medittrranea,  enl.  (a-e  after 
Kovalevski,  cf,  after  LacazeDuthiers).  e,  /,  early  atages  of 
lophophore  of  CiateUa  neapolUana,  enl.  (after  Kovalevski).  g, 
adult  lophophore  of  Cistella  (C.  ciiUllula),  enl.  (after  David- 
son), h,  labial  appendages  of  Megaihyris  decoUata,  enl.  (after 
Davidson). 
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three  characteristic  types  of  bracbia  of  all  the  higher  brachiopods.  as 
exemplified  in  Thecidea,  Terebratalina,  and  Ehyuchouella. 

PTYCHOLOPHUS   STAGE. 

The  simplest  of  the  types  of  bracbia  just  cited  is  developed  out  of 
the  schizolophus  by  the  additional  lobation,  or  looping,  of  the  primary 
lobes,  making  a  structure  which  may  be  called  the  ptycholophus. 
Megathjrris  and  Lacazella  mediterranea  both  have  4  lobes  (fig.  2dy  h); 
Thecidea  radiata  has  6 ;  T.  ver- 


Taxolopbus. 


Trocbolophus. 


Schizolophus. 


h 


Zugolophus. 


Plectolophus. 


micularis  and  Eudesella  may- 
ale  J  8;  E.  digitata^  10;  Ptero- 
phloios  and  Oldhamina,  about 
20.  Lobation  in  some  (Theci- 
dea) is  produced  by  the  forking 
orbranching  of  the  median  sep- 
tum; in  others  (Pterophloios) 
the  septum  remains  simple 
while  the  lateral  borders  of 
the  lophophore  are  lobed. 

ZUGOLOPHUS  AND  PLECTOLO- 
PHUS STAGES. 

All  the  higher  Terebratu- 
lacea  reach  the  final  growth  of 
the  lophophore  through  an  in- 
termediate stage  which  from  its 
form  may  be  called  the  Zugolo- 
phus— fig.  3(Z,  t.  Eucala.his 
and  Platidia  (YTropidoleptus) 
are  apparently  adult  represen- 
tatives of  this  stage,  while 
Eraussina  and  probably  Bou- 
chardia  are  slightly  more  ad- 
vanced by  the  growth  of  a  short 
median,  coiled  arm,  and  lead  to 
the  next  highest,  or  plectolo- 
phus, stage,  in  which  there  is  a  well-developed  spiral  arm  with  a 
fringe  of  cirri  on  each  edge — fig.  3e,  j. 

A  long  loop  pointed  in  front  like  Eensselieria  and  Centronella  could 
not  have  supported  a  median  arm,  as  the  pallial  cavity  is  thus  fully 
occupied,  and  the  development  of  the  brachidium  in  the  Terebratellidae 
shows  that  the  central  space  between  the  branches  of  the  loop  is  to 
accommodate  such  an  organ.  The  same  is  doubtless  true  of  Dielasma, 
which  first  has  a  Oentronella-like  loop,  and  through  the  subsequent 
resorption  of  the  anterior  portion  the  ascending  branches  are  formed 


Fig.  3.— Stages  of  growth  of  the  lophophore  in  the 
Terebratellidfe  and  Terebratullda;.  a,  b,  r,  d,  e,  fiv^e 
stages  in  the  development  of  the  lophophore  in  the 
TerebratellidsB.  o-d,  Terebratalia  obsoUta^  enl.  (after 
Beecher  ') .  e,  MctgeUania  kerguelenensis,  nai .  site  (after 
Davidson').  /, 9,  A^ t^j,  development  of  lophophore  in 
the  Torebratnlidfe.  /-i,  early  stages  in  Terebratulina 
tepUntriofMlit,  enl.  (after  Morse  ").  j,  adult  Terebratu- 
lina eanoellata  (after  Davidson '). 


K 
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a  b  c 

Flo.  4.— MetamorphoseA  of  the  brachidium  in  Diekunna  turffida,  enl. 

(after  Beecher  and  Schnchert). 


kr^ 


Taxolophus. 


and  space  allowed  for  the  median  arm — fig.  4a-d.  In  a  spire-bearing 
genus  like  Zygospira  this  is  more  obvious,  for  here  the  transverse  pro- 
cessor jugum  is  clear- 
ly the  result  of  the 
growth  and  resorp- 
tion of  the  centronel- 
liform  loop  to  admit 
the  spiralia. 

The  calcareous  loop  in  Terebratulina  and  Liothyrina  is  only  a  posterior 
basal  8upi)ort,  and  does  not  repeat  the  outline  of  the  cirrated  margin  of 
the  lophophore,  exclusive  of  the  arm.  Therefore  it  is  impossible  in 
these  and  closely  allied  genera  to  infer  the  stage  of  development  of  the 
lophophore  from  the  loop  alone.  Dyscolia  is  an  excellent  example,  since 
the  loop  is  the  same  as  in  Terebratulina; 
but  the  lophophores  are  quite  distinct  in 
each,  the  former  being  of  the  trocholophus 
type  and  the  latter  belonging  to  the  plec- 
tolophus. 

SPIBOLOPHUS   STAGE.  .  ^  ^       Trocholophus. 

The  last  type  to  be  noticed  is  the  one  in 
which  there  are  two  separate  coiled  arms, 
each  with  a  row  of  cirri  on  one  edge  only — 
tig.  5dy  e.  It  embraces  the  greater  part  of 
the  families  of  brachiopods  in  the  orders 
Telotremata  and  Protremata,  and  includes 
all  the  living  species  in  the  orders  Atre- 
mata  and  Neotremata. 

In  the  early  stages  of  development  of 
the  spiral  lophophore  there  is  an  agreement 
with  the  early  stagesof  the  families  already 
noticed,  and  the  taxolophus,  trocholophus, 
and  schizolophus  stages  may  be  deter- 
mined-^fig.  5aj  6,  c.  The  separation  and 
growth  of  the  spiral  arms  seem  to  be  due  to 
the  widening  or  expansion  of  the  median     r,«.5.-Eariy  stages  of  lophophore  of 

lobe  or  tentacle,  on  each   side  of  which  is    Glottidiaand  adult  brachla  in  Lingula 

the  formative  tissue  for  new  cirri.    This  f^dHemithyris    a,6,c,eariystegeaor 

lophophore  of  Glottuaa  audebartt,  enl. 
18  very  apparent  m  the  young  DlSCiniSCa    (after  Brooks),    d,  adult brachla  in  Lin 

described  by  MuUer,^*  and  the  Glottidia  guia (after woodward).  «,adnUbrachia 

1  •!_    ji  1.      -n         t      K  in  HfmitAyrwpnMoe^a  (after  Hanoock). 

described  by  Brooks.' 

The  brachidium  in  Zygospira  passes  through  a  series  of  changes 
which  have  been  described  in  detail  elsewhere.*  These  metamorphoses 
are  of  great  assistance  in  understanding  the  development  and  com- 
parative morphology  of  this  feature  in  other  groups  of  the  Spiriferacea. 
The  earliest  stage  observed  (fig.  6a)  has  the  form  of  a  simple  terebratu- 
loid  loop,  which,  from  its  resemblance  to  Centronella,  was  called  the 


Schizolophus. 


Spirolophus. 


» 
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centroneilitbrm  stage.  Since  approximately  this  form  of  bracliidiam 
is  also  characteristic  of  the  young  of  recent  terebraluloids,  it  may  be 
taken  in  Zygospira  as  indicative  of  the  trocholophus  stage  of  brachial 
development.  With  this  as  a  starting  x>oiut  for  comparison,  the  further 
correlation  of  the  succeeding  stages  is  very  simple. 

The  first  resorption  of  the  end  of  the  loop  in  Zygospira  produced  a 
schizolophns  condition,  and  further  resorption  carried  the  brachidium 
to  a  stage  closely  resembling  Dielasma  (fig.  6h).  The  dielasmatiform 
stage  has  already  been  explained  as  due  to  the  requirements  of  space 
for  the  growth  of  the  coiled  brachia.  Next,  the  initial  calcification  of 
the  spiral  arms  resulted  in  the  extension  of  the  descending  branches 
beyond  the  jugum  (fig.  6c),  and,  lastly,  complete  calcification  manifests 
the  si>irolophus  structure  and  produced  the  characteristic  brachidium 
of  the  Spiriferacea. 

The  Atrypidce  and  the  Athyridfe  seem  to  stand  to  each  other  in  the 
same  relation  as  the  Terebratel- 
lidae  and  Terebratulidae.  In  the 
firstthe  descending  branches  are 
widely  separated  and  follow  the  ^ 
edges  of  the  valves;  in  the  sec- 
ond the  descending  branches  are 
close  together.  This  difference 
in  the  Spiriferacea  produces  the 
converging  cones  of  the  Atryp- 
idse  (fig.  6d)  and  the  diverging 
cones  of  the  Athyridae,  Spirifer- 

idaB,  Ketziida)  (fig.  Gc),  etc.  fig.  O.—Metamorphosea  of  brachidiam  of  Zygo- 

It  SeemsdOUbtful  whether  the      ^Piraandadultbracliidiomof  Rbynchospira.    a,b,c, 

a,  metamorpnoses  of  braobidium  of  Zygospira  recur- 
fleshy  portions  of  the  brachia  iu  vlrottra,  enl.  (after  Beecher  and  Schnchert).  e,  Bra- 
the  MeristellidfK  and  Athyrida*,      cbidium  of  Jthynchospira  evax  (after  Beecher  and 

possessed  additional  characters 

expressing  the  complexity  and  elaboration  reached  by  the  jugal  proc- 
esses, even  when  the  lamelhe  were  duplicated,  as  in  Koninckina  and 
Kayseria. 

From  the  above  descriptions  and  illustrations  it  appears  that  the 
mode  of  growth  of  the  cirrated  lophophore,  or  brachia,  is  alike  in  the 
larval  stages  of  all  brachiopods.  They  first  develop  tentacles  in  pairs 
on  each  side  of  the  median  line  in  front  of  the  mouth  (taxolophus 
stage).  New  tentacles  are  continually  added  at  the  same  points,  until, 
by  pushing  back  the  older  ones,  they  form  a  complete  circle  about  the 
month  (trocholophus  stage),  later  becoming  introverted  in  front  (schizo- 
lophas  stage).  From  this  common  and  simple  structure  all  the  higher 
types  of  brachial  complication  are  developed  through  one  of  two 
methods:  (1)  The  growing  points  of  the  lophophore,  or  points  at 
which  new  tentacles  are  formed,  remain  in  juxtaposition;  or  (2)  they 
separate.     Complexity  in  the  first  is  produced  (a)  by  lobation,  as  in 
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Megathyris,  Eadesella,  Pterophloios,Tliecidea,  etc.  (ptycholopbus  type), 
aud  (h)  by  looping  (zugolophus)  and  the  growth  of  a  median,  unpaired 
coiled  arm  (plectolophas),  as  in  Magellania,  Terebrataliua,  etc. ;  in  the 
second  (c)  by  the  growth  of  two,  separate,  coiled  extensions  or  arms, 
one  on  each  side  of  the  median  line  (spirolophns),  as  in  Lingula, 
Crania,  Discinisca,  Ehynchonella,  Leptsena,  Davidsouia,  Spirifer,  Athy- 
ris,  Atrypa,  etc. 
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CHAPTER    Y. 

CLiASSIFICATION  OF  THE  BRACHIOPOBA. 

HISTORICAL. 

Fabius  Colamna,  in  1616,  and  Martin  Lister,  in  1678.  were  the  first 
to  describe  bracbiopods,  calling  tbem  Conches  anomice,  Grundler,  in 
1774,  was,  however,  the  first  to  give  a  good  illastration  of  a  brachiopod 
in  Terebratulinacaput'Serpentis,  In  1818  Lamarck  recognized  5  genera, 
including  the  ox>ercalate  coral  Galceola.  Other  genera  were  added  by 
Sowerby,  Dalman,  and  Defrance,  from  1820  to  1830,  and  in  the  early 
forties  aboat  1,600  species  had  been  defined.  In  1849  King  recognized 
49  genera  in  16  families,  and  Bronn,  in  1862,  knew  nearly  2,000  species 
and  51  genera.  At  present  there  are  probably  no  fewer  »than  6,000 
species  known  in  321  genera,  grouped  in  31  families,  9  superfamiles,  4 
orders,  and  2  superorders. 

Since  1858  the  class  Brachiopoda  has  been  divided  by  nearly  all  sys- 
tematists  into  two  orders,  based  on  the  presence  or  absence  of  articu- 
lating processes.  These  two  divisions  were  recognized  by  Deshayea  as 
early  as  1835,  but  not  until  twenty-three  years  later  were  the  names 
Lyopomata  and  Arthropomata  given  to  them  by  Owen.  These  terms 
have  been  generally  adopted  by  authors,  though  some  prefer  Inarticu- 
lata  and  Articulataof  Huxley,  or  Bronn's  Ecardines  and  Testicardines. 
Bronn,  in  1862,  and  King,  in  1873,  while  retaining  these  divisions,  con- 
sidered the  presence  or  absence  of  an  anal  opening  more  important 
than  articulation,  and  accordingly  proposed  the  terms  Pleuropygia  and 
Apygia,  and  Trententerata  and  Glistenterata,  respectively.  In  many 
Paleozoic  genera  of  Glistenterata  it  has  been  shown  that  an  anal  open- 
ing was  also  present,  and  therefore  the  absence  or  presence  of  this 
organ  is  not  of  superordinal  value.     Beecher  writes :  * 

The  dorsal  boaks  of  Amphigenia,  Athyris,  Cleiothyris,  Atrypa,  and  Rhynchoiiella 
are  usaally  notched  or  perforate.  The  perforation  comes  from  the  union  of  the  craral 
plates  above  the  floor  of  the  beak  leaving  a  passnge  throagh  to  the  apex.  A  similar 
opening  occurs  between  the  cardinal  processes  in  Strophomena,  Stropheodonta,  and 
allied  genera,  and  the  chilidiam  may  also  be  furrowed,  as  in  Leptcena  rkomboidalia.  This 
character  is  evidently  in  no  way  connected  with  the  pedicle  opening,  but  points  to 
the  existence,  in  the  early  articulate  genera,  of  an  anal  opening  dorsal  to  the  axial 
line,  as  in  the  recent  Crania.    This  dorsal  foramen  was  described  and  figured  by  King 

■Am.  Jour.  Sci.,  Sd  series,  Vol.  XUV,  1802,  p.  147.  See  also  King,  A  Monograph  of  the  Permian 
Fossils  of  England,  1850;  and  (Ehlert,  Fischer's  Manuel  de  Conohyliologie,  Appendice,  1887. 
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iu  1850,  Hall  in  1860,  and  by  seTeral  authors  bi nee,  aud  has  commonly  been  termed  a 
viscornl  foramen.  CEhlert  snggests  that  it  was  probably  occupied  by  the  terminal 
portion  of  the  intestine.  The  persistence  of  the  foramen  seems  to  indicate  an  anal 
opening. 

Hall  and  Clarke  state:' 

It  has  become  evident,  from  a  study  of  the  hinge  plate,  that  the  so-called  visceral 
foramen  which  perforates  it,  and  which  is  often  present  in  Athyris,  Renssela?ria, 
Cryptonella,  etc.,  is  a  remnant  of  this  aperture,  the  remainder  of  the  median  open- 
ing having  become  filled  by  a  testaceous  secretion.  There  is  every  reason  to  believe 
that  the  visceral  foramen  was  actually  traversed  by  the  lower  alimentary  canal,  and 
if  this  were  true,  then  the  deep  and  narrow  median  chamber  bounded  by  the  crural 
plates  must  also  have  inclosed  the  terminal  portion  of  the  intestine. 

In  1834  Yon  Bach  also  divided  the  class  into  two  sections,  founded  on 
the  mode  of  attachment.  The  first  section  contained  all  brachiopods 
fixed  by  a  pedicle  to  foreign  bodies,  while  the  second  was  restricted  to 
those  forms  in  which  there  is  no  pedicle  at  maturity,  the  entire  lower 
or  ventral  valve  being  cemented  to  other  objects,  as  in  Crania.  The 
first  section  was  again  divided  into  three  groups,  on  the  basis  of  the 
pedicle:  (a)  Pedicle  emerging  from  between  the  valves,  as  in  Lingula; 
(6)  ventral  valve  perforated  for  the  protrusion  of  the  pedicle;  and  (c) 
nncemente^  shells  without  a  i>edicle  opening.  The  third  group,  how- 
ever, is  identical  with  h,  since  Lepta^na,  Productus,  and  Strophomena, 
genera  referred  to  section  c,  do  possess  a  pedicle  opening.  While  this 
classification  lacks  a  complete  understanding  of  the  features  in  question, 
it  is  remarkable  that  Von  Buch  nearly  sixty  years  ago,  aud  Deslong- 
champs  twenty-eight  years  later,  recognized  some  of  the  principles  upon 
which  the  classification  of  the  Brachiopoda  is  now  established,  viz,  the 
nature  of  the  pedicle  opening. 

Up  to  1846  the  general  external  features  of  brachiopods  served  the 
majority  of  authors  as  the  essential  basis  for  generic  differentiation. 
In  that  year,  however,  King  pointed  out  that  more  fundamental  and 
constant  characters  exist  in  the  interior  of  the  shell,  a  fact  which  soon 
came  to  be  generally  recognized,  mainly  through  the  voluminous 
writings  of  Thomas  Davidson. 

In  1848  Gray,  probably  stimulated  by  King's  paper,  divided  the 
Brachiopoda  into  two  subclasses,  Ancylopoda  and  Helictopoda. 
These  divisions  rest  entirely  on  the  basis  of  the  structure  and  the  pres- 
ence or  absence  of  calcareous  supports.  The  Ancylopoda  are  distin- 
guished in  having  the  "oral  arms  recurved  and  affixed  to  fixe4 
appendages  on  the  disk  of  the  ventral  [dorsal]  valve,"  while  in  Helic- 
topoda "they  are  regularly  spirally  twisted  when  at  rest.''  The 
brachia,  however,  in  all  recent  species,  are  recurved  and  more  or  less 
spirally  enrolled,  except  in  some  gerontic  forms  of  loop-bearing  genera, 
as  Gist  ell  a  and  Gwynia.  Therefore  Helictopoda,  as  far  as  the  brachial 
structure  is  concerned,  will  also  incjlude  the  Ancylopoda.  In  fact, 
to  the  former  Gray  referred  only  the  terebratuloids,  if  Thecidia  is 
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excluded,  while  the  Ancylopoda  contained  all  other  brachiopods,  both 
articulate  and  inarticulate  forms.  These  subclasses  are  further 
divided,  on  the  basis  of  the  brachia,  into  four  orders :  Ancylobrachia, 
Cryptobrachia,  Sclerobrachia,  and  Sarcicobrachip..  Of  these  the  first 
only  has  value  as  a  superfamily,  since  it  includes  the  'Hoop-bearing" 
genera,  or  Terebratulacea.  The  other  orders  have  so  heterogeneous  an 
assemblage  of  forms  as  to  be  of  no  permanent  value. 

Beyond  the  introduction  of  new  families,  no  further  attempt  was 
made  by  writers  to  divide  the  Brachiopoda  into  other  orders  than 
Lyopomata  and  Arthropomata  until  1883,  when  Waagen  published  his 
great  work  on  the  fossils  of  this  class  from  the  Salt  Eange  group  of 
India.  He  found  it  ^< absolutely  necessary"  to  further  divide  the 
Lyopomata  and  Arthropomata  into  seven  suborders.  The  basis  for 
these  suborders  has  no  underlying  principle  of  general  application,  yet 
the  majority  of  the  divisions  are  of  permanent  value,  for  each  contains 
an  assemblage  of  characters  not  to  be  found  in  any  of  the  others. 
Waagen's  genealogy  of  the  Arthropomata,  with  Orthis  as  the  proto- 
type, falls  at  once  to  the  ground,  since  the  comprehensive  studies  of 
the  genus  Orthis  by  Hall  and  Clarke  have  shown  that  it  is  questionable 
"whether  any  of  these  primordial  forms  can  be  included  under  Orthis 
according  to  the  strict  definition  of  the  term  or  even  under  any  of  the 
subdivisions"^  proposed  by  them.  There  are,  however,  a  few  species 
in  the  Upper  Cambrian  which  seem  to  agree  with  such  dalmanellas  as 
0.  aubcequaUiy  but  these  originated  long  after  many  undoubted  Pro- 
tremata  and  Telotremata  had  lived  in  the  Lower  and  Middle  Cambrian. 
Lingula,  on  the  other  hand,  was  usually  regarded  as  the  prototype  of 
all  bracbiopods,  but  this  is  also  impossible,  since  a  number  of  inarticu- 
late genera  flourished  for  ages  before  Lingula  was  developed. 

PRINCIPLES   OF  CLASSIFICATION. 

No  classification  can  be  natural  and  permanent  unless  based  on  the 
history  of  the  class  (chronogenesis)  and  the  ontogeny  of  the  individ- 
ual. However,  as  long  as  the  structure  of  the  early  Paleozoic  genera 
of  Brachiopoda  remained  practically  unknown  and  the  ontogeny 
untouched,  nothing  of  a  permanent  nature  could  be  attempted.  In  the 
recent  volumes  by  Hall  and  Clarke  many  of  these  early  genera  are 
clearly  defined,  so  that  their  structures  and  geologic  sequence  are  now 
far  more  accurately  known.  The  ontogenetic  study  of  Paleozoic  species 
was  initiated  in  1891  by  Beecher  and  Clarke,  and  was  continued  by 
Beecher  and  Schuchert.  These  results,  combined  with  those  derived 
from  the  development  of  some  recent  species,  and  published  by  Kova- 
levsky,  Morse,  Shipley,  Brooks,  Beecher,  and  others,  confirm  the  con- 
clusions reached  through  chronogenesis.  Moreover,  the  application  by 
Beecher  of  the  law  of  morphogenesis,  as  defined  by  Hyatt,  and  the 


I  PaUeontology  of  New  York,  Vol.  VTII,  Part  1, 1882,  p.  218. 
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recoguition  and  establishment  of  certain  primary  characters  have 
resulted  in  the  discovery  of  a  fundamental  structure  of  general  appli- 
cation for  the  classification  of  these  organisms.  It  has  for  its  basis 
the  nature  of  the  pedicle  opening  and  the  stages  of  shell  growth.  On 
these  characters  Beecher  has  divided  the  class  into  four  orders — the 
Atremata,  Neotremata,  Protremata,  aud  Telotremat>a.^ 

Hall  and  Clarke*^  reject  Beecher's  ordinal  terms  Atremata  and  Neo- 
tremata  for  the  subordinal  names  Mesokaulia  and  Daikaulia  of  Waagen, 
on  the  ground  of  priority,  and  because  the  latter  terms  are  '^  au  admira- 
able  expression  of  the  significance  of  the  pedicle  passage.'^  If  some  of 
Waagen^s  subordinal  terms  are  elevated  to  ordinal  rank  and  amended 
by  Hall  and  Clarke,  then  these  terms  are  no  longer  Waagen's,  but 
should  be  credited  to  Hall  and  Clarke.  Such  being  the  case,  the  law 
of  priority  demands  the  retention  of  Beecher's  terms,  as  they  do  not 
conflict  with  those  of  Waagen  but  with  the  secondary  definition  and 
rank  accorded  them  by  Hall  and  Clarke. 

On  the  other  hand, Dall  claims^  that  ^'namesof  higher  rank  than  gen- 
era are  not  subject  to  the  rule  of  strict  jmority,  on  account  of  the  mutabil- 
ity of  their  limits."  Again,  if  Waagen's  subordinal  terms  (and  there 
are  seven  of  them)  are  to  be  elevated  to  ordinal  rank — i.  e.,  if  the 
characters  upon  which  they  are  established  are  ordinal  characters — 
then  all  should  be  elevated  alike  in  rank.  Besides  the  two  mentioned 
above.  Hall  and  Clarke  accept  also  Gasteropegmata  and  Helicopegmata. 
The  latter,  however,  they  retain  as  suborders,  and  would  do  likewise 
with  Kampylopegmata  if  Gray's  term  Ancylobrachia  of  earlier  date 
did  not  cover  the  same  group  of  brachiopodsj  while  Gasteropegmata, 
having  certainly  no  greater  value  than  a  superfamily,  is  elevated  to  an 
order.  Again,  they  accept  Beecher's  Protremata,  when  Waagen's  sub- 
order Aphaneropegmata  could  as  well  be  raised  to  ordinal  rank  and 
adapted  so  as  to  include  the  former,  since  Waagen  based  the  latter 
upon  families  having  the  diagnostic  character  of  the  Protremata, 
namely,  the  well-developed  deltidium.  However,  a  far  more  important 
reason  why  Waagen's  terms  should  not  be  elevated  to  ordinal  rank 
and  made  to  displace  Beecher's  names  is  that  the  latter  clesirly  under- 
stood the  value  of  the  different  ordinal  characters  and  defined  them 
excellently,  which  definitions  are  accepted  by  Hall  and  Clarke.  He 
pointed  out  the  most  primitive  shelled  condition  in  the  i)roteguluni,  and 
found  this  first  shell-growth  stage  in  all  the  important  families  in  the 
class.  He  observed  that  not  the  mere  pedicle  slit  of  the  Daikaulia  is 
the  ordinal  character  for  Neotrema  ta,  but  the  way  in  which  growth  pro- 
ceeds to  form  this  derived  pedicle  slit  from  the  open  pedicle  notch  of 
primitive  forms.    He  was  the  first  to  interpret  the  true  morphologic 

*  Development  of  the  BrachipocU,  Part  I,  Am.  Jonr.  Sci.,  ^  seriea,  Vol.  XLI,  1891;  Part  II,  ibid., 
Vol.  XLIV,  1892. 
'PaliBontology  of  New  York,  VoL  VIII,  Part  II,  summary,  1895. 
•Trans.  Wagner  Free  Institute  of  Science,  PhUa.,  Vol.  Ill,  Part  III,  1895,  p.  505,  Bule  XH. 
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meaning  of  the  deltidiam  and  deltidial  plates,  aud  subsequently,  from 
the  works  of  others,  chiefly  Kovalevsky,  was  able  to  demonstrate  the 
great  morphologic  significance  of  the  deltidium.  Without  any  injus- 
tice to  the  monumental  work  of  Waageu — and  there  is  no  more  careful 
work  on  the  Brachiopoda — it  can  safely  be  asked,  Were  Waageu's 
subonlers  based  on  a  fundamental  morphologic  character  of  general 
importance  throughout  or  on  ontogeny!  Mesokaulia  and  Daikaulia 
are  the  only  two  of  the  seven  suborders  having,  as  now  understood, 
the  required  ordinal  characters,  and  these  divisions  were  established 
by  Waagen  on  the  form,  general  expression,  and  the  position  of  the 
pedicle,  and  not  on  the  morphologic  development  of  the  pedicle  open- 
ing. Four  of  the  other  five  suborders  are  based  on  superfamily  and 
the  fifth  on  family  characters.  Five  of  Waagen's  seven  suborders, 
therefore,  are  here  retained  as  superfamilies,  and  practically  in  the 
sense  of  their  author. 

Since  orders  are  established  on  the  nature  of  the  pedicle  opening, 
persistant  internal  characters  of  the  shell  are,  as  a  rule,  used  for 
superfamily  puri)oses.  Such  are  the  absence  or  presence  of  a  spon- 
dyliura  (Strophomenacea  and Pentameracea, respectively);  the  absence 
or  presence  of  calcareous  brachial  supports,  and  their  nature  (crura 
only  in  the  Rhynchonellacea,  loop  in  the  Terebratulacea,  and  spirals  in 
the  Spiriferacea). 

Families  within  the  superfamilies  are  based  upon  a  combination  of 
external  and  internal  generic  characters  common  to  many  genera,  or 
even  to  one  genus.  Such  characters  are:  Outer  form;  nature  and  posi- 
tion of  muscles  (Obolidfe,  Lingulidae,  etc.);  internal  plates  (Trimerell- 
idae,  Lingulasmatid^,  PentameridiB) ;  peculiarities  of  the  cardinal 
process  (Orthidte,  Strophomenidfe);  imperfection  or  perfection  or  per- 
sistent peculiarities  of  ordinal  and  superfamily  characters  (Orthidse, 
Trematidae,  DiscinidflB,  Siphonotretid®,  etc.);  simplicity  or  complexity 
of  the  jugiim  (Hindellinse,  DiplospirinaB,  etc.);  and  occasionally  the 
nature  of  the  shell  structure  (Khynchospirina^).  When  families  are 
large  it  is  not  rare  to  find  groups  of  genera  having  a  common  origin 
which  have  characters  in  common  but  not  differentiated  sufficiently 
to  introduce  new  characters  of  family  importance.  In  such  cases  it 
is  advisable  to  divide  the  family  into  subfamilies,  which  facilitates 
systematic  review  and  discussion.  Such  is  the  case  in  the  large  fam- 
ilies Strophomenidfe,  Terebratulidae,  Terebratellid®,  Spiriferidte,  and 
Athyridae. 

No  division,  however,  has  any  vali^  unless  the  group  contains  forms 
of  but  one  phylum.  A  phylum,  or  nne  of  descent,  can  not  originate 
twice.  It  happens,  however,  that  the  same  or  nearly  the  same  combi- 
nation of  mature  characters  is  developed  along  different  phyla.  When 
this  occurs  the  ontogeny  will  show  it.  It  is  therefore  not  correct  to 
group  these  different  stocks  as  belonging  to  one  family.  ^  For  instance. 
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tbe  TrimerellidsB  and  LingulasmatidfB  have  family  structures  in  com- 
mon and  were  referred  to  tbe  same  family.  Ontogeny  and  cbronogene- 
sis,  however,  show  that  the  former  family  originated  directly  in  tbe 
Obolidfe,.  while  the  latter  was  not  evolved  from  the  linguloid  ]>hylam 
until  tbe  Obolid^e  had  given  origin  to  the  LingulellidsB  and  tbe  Lingu- 
lidie.  Again,  the  family  Terebratellida),  probably  during  early  Mesozoic 
times,  divided,  one  stock  drifting  into  boreal  and  another  into  austral 
regions.  These  two  stocks  agree  in  the  earliest  shelled  condition  and 
at  maturity,  but  between  these  two  stages  of  growth  the  austral  group 
(Magellaninat^)  passes  through  a  series  of  loop  metamorphoses  different 
from  that  through  which  tbe  boreal  group  (DaHinae)  passes.  Therefore 
it  is  unnatural  to  include  both  in  one  subfamily,  as  was  formerly  done. 
It  was  by  the  application  of  the  above-mentioned  principles  that  tbe 
writer,  in  1893,  arranged  all  brachiopod  genera  under  the  four  orders 
instituted  by  Beecher.  Since  then  this  subject  has  received  consider- 
able attention,  and  tbe  many  Cambrian  brachiopods  brought  together 
by  Walcott  have  been  examined  as  to  their  generic  structures.  These 
studies  have  led  to  some  changes  in  the  classification  which  follows, 
the  most  important  being  that  the  order  Telotremata  could  not  have 
originated  in  the  PentameriidsB,  since  no  Pentauieracea  are  known  in 
the  Cambrian  until  long  after  that  order  had  representation.  The 
divisions  Lyopomata  and  Arthropomata,  introduced  by  Deshayes  and 
Owen,  have  been  abandoned  for  reasons  given  in  previous  pages. 


CLASSIFICATION  AND  SYNONYMYJ 

Class  BRACHIOPODA  Cuvier,  1802;  Dum^ril,  1 

Spirobranchiophora  Gray,  1821;  Paniobranchiata  Blainville,  1824;  Branchiopoda 
Risso,  1826  (not  Latreille) ;  Brachiopodidie  Broderip,  1839;  Branch ionopcnla  AgaRsiz, 
1847;  Bracbionocephala  Broun,  1862;  SpirobraDchia  Bronu,  1862 ;  Brauchionobranchia 
Paetel,  1875. 

Bivalved  Molluscoidea  with  inequivalved,  equilateral  shells  attached 
to  extraneous  objects  by  a  posterior  prolongation  of  tbe  body,  or  pedi- 
cle, (1)  throughout,  (2)  during  a  portion  of  life,  or  (3)  cements  ventrally. 
Valves  ventral  and  dorsal.  In  composition,  phospbatic  or  calcareous, 
or  both.  Animal  consisting  of  two  pallial  membranes  intimately  re- 
lated to  the  shell.  Within  tbe  mantle  cavity  at  the  sides  of  the  mouth 
are  inserted  the  two,  more  or  less  long,  oral,  usually  spirally  enrolled, 
cirrated  brachia,  which  are  variously  modified,  and  are  supported  in 
the  two  terminal  superfamilies  by  an  internal  calcareous  skeleton,  or 
brachidium,  attached  to  the  dorsal  valve.  Anus  present  or  absent. 
Central  nervous  system  consisting  of  an  oesophageal  ring,  with  weakly 

I  All  uaraes  in  small  type  and  indented  are  nynonynis  of  the  term  in  larger  ty]>o  immediately  pro- 
ceding. 
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developed  braiu  and  infracbsopliageal  ganglionic  swelliugs.  Blood- 
vascular  system  probably  preseut,  with  the  sinuses  developed  into  vas- 
cular dilatations  at  the  back  of  the  stomach  and  elsewhere.  Sexes 
sei)arate.  Exclusively  inhabitants  of  the  sea.  The  class  is  present 
in  the  Lower  Cambrian,  attained  maximum  development  in  the  Silu- 
rian and  Devonian,  and  is  represented  by  about  140  living  species. 
During  this  time,  probably  upward  of  6,000  fossil  and  recent  species 
have  been  develo^ied,  and  these  are  distributed  in  328  genera,  grouped 
iD  31  families,  10  superfamilies,  and  4  orders. 

Order  ATREMATA  Beecher,  1891.> 

Mesokaulia,  or  Lingalaoea  (partim)  Waagen,  1885. 

Inarticulate  Brachiopoda  with  the  pedicle  emerging  freely  between 
the  two  valves,  the  opening  being  more  or  less  shared  by  both.  Growth 
taking  place  mainly  around  the  anterior  and  lateral  margins,  nevei* 
inclosing  or  surrounding  the  pedicle.  Aperture  unmodified.  Prodel- 
tidium  attached  to  dorsal  valve. 

Superfamily  OBOLACEA  Schuchert,  1896.' 

Bounded  or  semicircular  and  more  or  less  lens-shaped,  thicksheUed, 
primitive  Atremata,  fixed  by  a  short  pedicle  throughout  life  to  extra- 
ueous  objects.  ^ 

1.3  Family  PATBRINID^  Schuchert,  1893  (emend.).* 

Obolacea  with  the  dorsal  valve  semicircular  and  the  ventral  sub- 
cu-cular  in  outline.  Posterior  region  more  or  less  closed  by  cardinal 
areas. 


Iphidea  Billings,  1872. 

Paterina  Beecher,  1891. 


Volborthia  von  Moller,  1873. 


2.  Family  OBOLID^  King,  1846. 

Obolina?  GiU,  1871. 

Thick-shelled  Obolacea  of  nearly  circular  or  ovoid  outline,  biconvex, 
usually  smooth,  with  rudimentary  cardinal  areas  traversed  by  shallow 

■Since  iu  tliia  clasAiflcatioii  no  superordinal  terms  are  for  the  present  adopted,  it  will  be  well  to  fiive 
here  all  such  terms  used  by  authors  and  others  which  are  of  lower  rank  and  not  readily  referred  as 
•ynonyms  to  their  proper  places : 

Ancylobrachia  Ancylopoda,  Helictopoda,  Saroicobrachia  Gray,  1848;  Lyopomata  and  Arthropo- 
mata  Owen,  1858;  Plenropygia,  Sarcioobranchiona^  Sclerobranchiona  Bronn,  1862;  Articulata  and 
Inarticalata  Haxley,  1864;  Clistenterata  and  Tretenterata  King.  1873. 

'Text  book  of  Paleontology,  by  Zittel  and  Eastman,  1896,  p.  305.    Also  see  page  78  of  this  bulletin. 

'The  numbers  and  letters  before  a  family  or  subfamily  term  indicate  the  phyletio  relations  which 
these  have  to  one  another  within  a  superfamily.  The  phylogeny  of  the  families,  however,  is  more 
clearly  represented  in  the  diagram  on  PI.  I,  facing  p.  134. 

*  Recent  discoveries  have  shown  that  Iphidea  has  no  pedicle  opening,  and  should  include  forms 
referred  to  Paterina.  Therefore  this  family  is  of  doubtful  value,  and  is  provisionally  retained  for  the 
reception  of  genera  more  primitive  in  structure  than  those  of  the  Obolidie. 
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pedicle  grooves.    Muscalar  scars  distinct,  consisting  of  two  pairs  of 
adductors  and  three  of  sliders,  or  adjastors. 


Acritis  Volbortb,  1869. 
Schmidtia  Volborth,  1869  ( not  Bals- 

Criv.,  1863). 
Tbysanotos  Mickwitz,  1896. 
Leptembolon  Mickwitz,  1896. 


Obolella  BilUngs,  1861. 

DiceUomuB  Hall,  1871. 

Elkania  Ford,  1886. 

Billingsia  Ford,  1886. 

Neobolus  Waagen,  1885. 
Botsfordia  Matthew,  1893. 
tSpondylobolus  McCJoy,  1852. 
Obolus  Eichwald,  1829.      . 

Ungiila  Pander,  1830. 
Ungulitea  Bronn,  18-18. 
Auloutreta  Kiitorgu,  1848. 
Euobolus  Mickwitz,  1896. 


3.  Family  TRIMEBELLID^  Davidson  and  King,  1874. 

Large,  thick-shelled,  inequivalved  Obolacea,  with  the  ventral  cardi 
nal  area  usually  very  prominent,  triangMlar,  and  transversely  striated. 
Adjustors  and  anterior  adductor  muscles  elevated  upon  solid  or  deeply 
excavated  platforms,  or  spondylia. 


f  Lakmina  (Ehlert,  1887. 

Davidsonella  Waagon,  1885  (not  Mu- 
nior-Chtilmas,  1880). 

Lingulobolus  Matthew,  1896. 
Sphierobolus  Matthew,  1896. 
Dinobolus  Hall,  1871. 

Conradia  Hall,  MS.,  1862. 
OboleHina  BiHingB,  1871. 
ITugiilit^sQuenstodt,  1871(notBronn, 

1848). 


Monomorella  Billings,  1871. 
Trimerella  Billings,  1862. 

Gotlandia  Dall,  1870. 

Rhinobolus  Hall,  1874. 


Suportamily  LINGULAGEA  Waagen,  1885  (restricted).* 

Elongate,  thin-shelled,  burrowing,  derived  Atremata,  with  a  more  or 
less  long,  worm-like,  tubular,  flexible  pedicle. 

1.  Family  LINGULELLID.E  Schuchert,  1893. 

Spatulate,  inequivalved  Lingulacea,  structurally  intermediate  between 
the  ObolidaB  and  LingulidaB. 


Lingulella  Salter,  1866. 
Lingulepis  Hall,  1863. 
Leptobolus  Hall,  1871. 


fPaterula  Barrande,  1879. 

CyoluB  Barrande,  1879. 

tMickwitzia  Schmidt,  1888. 


*  Waagon's  term  Mesokanlia,  or  Lingalacea,  is  based  upon  the  families  OboUde,  TrimereUida',  and 
LiDf;ulidn>.  Since  this  term  has  value,  and  to  avoid  proposing  another,  Lingulacea  is  here  reatrictcd 
to  the  latter  family  and  two  others  recently  proposed.  Waagen  in  using  this  term  gave  a  dual  series ; 
the  second  one  is  here  adopted  to  conform  in  euphony  with  other  superfamily  terms. 
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2.  Family  LINGULID^  Gray,  1840. 

Lingulida3  GUI,  1871. 

Atteunate,  sabquadrate  or  spatulate,  almost  equivalved  Lingnlacea, 
derived  through  Lingulellidje,  with  a  more  or  less  loug,  tubular,  flexible 
pedicle.  Muscles  highly  differentiated  and  consisting  of  six  pairs,  two 
of  adductors,  and  four  of  sliders,  or  a^justors. 


Ldugula  Bruguiere,  1792. 

Pharetra  Bolton,  1798. 
Lingularias  Dumdril,  1806. 

Glossina  PhUlips,  1848. 


Dignomia  Hall,  1871. 
Glottidia  Ball,  1870. 
Barroisella  Hall  and  Clarke,  1892. 
Tomasina  Hall  and  Clarke,  1892. 


3.  Family  LmGULASMATID^  Winchell  and  Schuchert,  1893. 
Platform-bearing  Lingulacea  derived  through  Lingulidae. 


Liiugulops  Hall,  1871. 


Lingulasma  Ulrich,  1889. 

Lingulelasma  Miller,  1889. 


Order  TELOTREMATA  Beecher,  1891. 

Sclerobrachia  Gray,  1848;  Kampylopegmata  (partim)  Waagen,  1883;  Pegmatobran- 

chiata  (partim)  Neumayr,  1883. 

Articulate  Brachiopoda,  with  the  pedicle  opening  shared  by  both 
valves  in  nepionic  and  early  neanic  stages,  usually  confined  to  one 
A'alve  in  later  stages,  and  becoming  more  or  less  modified  by  deltidial 
plates  in  ephebic  stages.  Brachia  supported  by  calcareous  crura, 
loops,  or  spiralia.     Prodeltid|um  absent. 


Superfamily  RHTHCHONELLACEA  Schuchert,  1896.^ 

Rostracea  Schuchert,  1893;  Ancistropegmata  (partim)  Zittel,  1895. 

Rostrate,  primitive  Telotremata,  with  or  without  crura. 

1.  Family  PROTORHYNCHID^  Schuchert,  1896.» 
Primitive  Rhynchouellacea,  without  deltidial  plates  or  crura. 
Protorhyncha  Hall  and  Clarke,  1893. 

2.  Family  RHYNCHONELLIDiE  Gray,  1848. 

Hypotbyridflp  (partim)  Kiug,  1850;  RhynchonelllnsB  Gill,  1871;  Waagen,  1883. 

Bhynchonellaeea  with  more  or  less  long  crura. 


>  Text-book  of  Pftleontology,  by  Zittel  and  Eastnuui,  1896,  p.  323. 
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Orthorhynchula  Hall  aud  Clarke, 

1893. 
Ehyncbotrema  Hall,  1860. 

StonochismaConracI,  1839;  Hall,  1867. 

Ehyncbotreta  Hall,  1879. 
CamarotcBchia  Hall   and  Clarke, 
1893. 

PlethorhynchuB    Hall    and    Clarke, 
1893. 

Leiorhyncbus  Hall,  1860. 
Wilsouia  Kayser,  1871. 

Unciualina  Bayle,  1878. 

Uiicinulus  Bayle,  1878. 
Hypothyris  Kiug,  1846  (not  Pbil- 

lips,  1841). 
Pugnax  Hall  and  Clarke,  1893. 
Eatonia  Hall,  1857. 
Cyclorbina  Hall  and  Clarke,  1893. 
Rbycbopora  King,  1856. 

Rhynchoporiua  CEblert,  1887. 


Terebratuloidea  Waageu,  1883, 
lihyncbonella  Fisberde  Waldbeim, 
1809. 

OxyrbynchuB  Llhwyd,  1699  (not  Aris- 
totle). 
Rbyngonella  Bronu,  1849. 
Bicomes  Quenstedt,  1851. 
Rbyncbonellopsis  BoBe,  1894. 

Halorella  Bittner,  1890. 
Austriella  Bittner,  1890. 
Norella  Bittner,  1890. 
Peregrinella  CEblert,  1887. 
Bbyncbonellina  Geininelaro,  1871. 
Dimerella  Zittel,  1870. 
Acantbotbyris  d'Orbiguy,  1850. 
Hemitbyris  d'Orbigny,  1847. 
Frieleia  Dall,  1895. 
Cryptopora  Jeffreys,  1869. 

Atretia  Jeffreys,  1876. 
Neatretia  (Eblert,  1891. 


Superfauiily  TEREBRATULACEA  Waagen,  1883  (restricted).^ 

Ancylopoda,  Cryptubracbia,  and  Ancylobracbia  (partim)  Gray,  1848;  Kampylope;;]:- 

mata  Waagen,  1883;  Ancylopegmata  Zittel,  1895. 

Derived  Telotreinata  witb  tbe  bracbia  supported  by  calcareous, 
primitive,  or  metainorpbosed  loops. 

Section  A.  TEREBRATULA. 

Terebratulacea  witb  tbe  loops  unsupported  by  a  median  dorsal 
septum  at  any  stage  of  growtb.  Bracbial  cirri  directed  outward  in 
larval  stages. 


1.  Family  CENTRONELLID^  Hall  and  Clarke,  1895.^ 

Centronellina)  Waagen,  1882;  Beecber,  1893;  RensBel^rida?  Hall  aud  Clarke,  1895. 

Terebratuliis  witb  tbe  loop  developing  direct  and  composed  of  two 
descending  lamella?,  uniting  in  tbe  median  line  and  forming  a  broad, 
arcbed  plate. 


>  Terebratnlacea  Waagen  is  used  here  in  preference  to  Anoylobracliia  Gray,  in  violation  of  the  law 
of  priority,  for  the  sake  of  euphony. 

*  Since  Beecher's  "Revision  of  the  families  of  loop-bearing  Brachiopoda"  (Trans.  Conn.  Acad., 
Vol.  IX,  1893),  it  has  bocn  shown  Iiy  Ueecher  andSchuchert  (Proc.  Biol.  Soc.  Washington,  Vol.  VIII, 
1803)  that  the  loop  in  the  family  Terebratnlidie,  as  limited  in  the  former  paper,  does  in  part  pass 
through  a  short  Hcries  of  metamorphoses.  This  necessitates  the  removal  of  Centronellinn  from  the 
family  Terebratulidce,  since  its  loops  remain  essentially  without  change  throughout  growth. 
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RensselsBria  Hall,  1859. 
Beachia  Hall  and  Clarke,  1893. 
Newberria  Hall,  1891. 
Rensselandia  Hall,  1867. 

Oriskania  Hall  and  Clarke,  1893. 
Trigeria  (Bayle,  1875?)  Hall  and 

Clarke,  1893. 
fScaphioccelia  Whitfield,  1891. 
Gentronella  Billings,  1859. 

Cryptonella  Hall,  1863  (not  1861  and 
1867). 


Chascoth3rris  Holzapfel,  1895. 
Selenella  Hall  and  Clarke,  1893. 
Eomiugerina    Hall    and    Clarke, 

1893. 
Juvavella  Bittner,  1888. 
Juvavellina  Bittner,  189C. 
Nncleatnla    (Zngmayer)    Bittner, 

1890. 
Dinarella  Bittner,  1892. 
tLissopleura  Whitfield,  1896. 


2.  Family  TEREBRATULIDuE  Gray,  1840. 

Terebratnlas  developing  originally  a  Centronella-like  loop,  and  thence 
by  a  short  series  of  metamorphoses  resulting  at  maturity  in  a  free  loop 
of  varying  form. 

Subfamily  Stbingocbphalin^  Dall,  1870. 

StrinfiTocephalidfe  King,  1850;  Davidson,  1853. 

Terebratulidap  with  a  "long  loop,  following  the  margin  of  the  dorsal 
valve,  not  recurved  in  front.  Probably  no  median  coiled  arm" 
(Beecher).* 

Stringocephalns  Defrance.  1827. 

2a.  Subfamily  Megaxantebin^  Waagen,  1882. 

TerebratnlidsB  with  a  long  loop  having  ascending  branches. 


Megalauteris  CShlert,  1887. 

Meganteria  Sness,  1855. 

fOryptacanthia   White    and    St. 
John,  1868. 


Cryptonella  Hall  (1861!),  1867. 
Harttina  Hall  and  Clarke,  1893. 


2a'*.  Subfamily  Tebebeatulin^  Dall,  1870. 

Terebratulidse  with  a  short  loop.    ''A  median  unpaired  coiled  arm 
exists  in  recent  genera"  (Beecher). 


Eunella  Hall  and  Clarke,  1893. 
Cransena  Hall  and  Clarke,  1893. 
Dielasma  King,  1859. 

Epithyris  Kin^i;,  1850  (not  Phillips, 

1841). 
Seminala  McCoy,  1855  (not  1844). 


Dielasmina  Waagen,  1882. 
Notothyris  Waagen,  1882. 
Zugmeyeria  Waagen,  1882. 
Dictyothyris  Douvill^,  1880. 
Qlossothyris  Douvill^,  1880. 
Pygope  Link,  1830. 


'Tbe  ontogenetic  history  of  Stringocephalns  is  not  known.  Its  mature  loop,  however,  ifl  so 
different  from  that  of  the  Centronellidse  that  it  appears  probable  that  this  appendage  ]>a8«ed  throngh 
a  short  series  of  changes,  and  therefore  the  reference  of  tiiis  subfamily  to  the  Torebratnlidw. 
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Kpithyris  DeBlonf^champs,  1862  (not 

King,  1848). 
Gryphns  Megerle,  1811  (not  Brisson, 

1760). 
Liothyris  DouTille,  1880  (not  Conrad, 

1875). 

Terebratulina  d'('rbigny,  1847. 
f  Disculiua  Deslongcbamps,  1884. 


Beecheria  Hall  and  Clarke,  1893.     i  Propygope  Bittiier,  1890. 
Heniiptychina  Waagen,  1882.  Liothyrina  CEhlert,  1887. 

Ehietiua  Waagen,  1882. 
Terebratula  Klein,  1753. 

Terebratala  Llhwyd,  1699. 
Saccalas  Llhwyd,  1699. 
Lampns  Meascheu,  1787. 
Terebratalarius  Dum^ril,  1806. 
Nucleata  Quenstedt,  1871. 
Mnsculus  Qaenstedt,  1871  (not  Klein, 

1753). 
Diphyitea  Schroter,  1799. 
Pugites  de  Hann,  1833. 
Antinomia  Catnllo,  1850. 

2a^.  Subfamily  Discoliin^  Beecher,  1893. 

DiscoHidie  Fi8cher  and  (Ehlert,  1892. 

Terebratulidae  with  the  "loop  short  and  continuous  with  the  cirrated 
edge  of  the  lophophore.    No  coiled  median  arm''  (Beecher). 

Diseolia  Fischer  and  CEhlert,  1890.     lAgulhasia  King,  1871. 
Eucalathis   Fischer  and   (Ehlert, 
1890. 

Section  B.  TEREBRATELLA. 

Terebratulacea  with  the  loop  supported  by  a  median  dorsal  septum 
throughout  life,  or  only  in  the  younger  stages.  Brachial  cirri  directed 
inward  during  larval  stages.  This  section  has  two  phyla  having  a  com- 
mon origin  now  geographically  separated  in  two  provinces,  one  austral, 
the  other  boreal. 


1.  Family  TEREBRATELLID^  King,  1850  (emend  Beecher,  1893). 

Waldheimidie  DonTill^,  1880;  Waldheimiintc  Waagen,  1882. 

Terebratulacea  with  the  "loop  in  the  higher  genera  comi>osed  of  two 
primary  and  two  secondary  lamellae,  passing  through  a  series  of  distinct 
metamorphoses  while  attached  to  a  dorsal  septum"  (Beecher). 

1.  Subfamily  Tropidoleptiin^  Schuchert,  1896. ' 

Terebratellida*  with  the  loop  consisting  of  two  slender  descending 
branches,  uniting  with  a  high,  vertical  septum.  Apparently  the 
ancestral  stock  for  the  Terebratellidae. 


Tropidoleptus  Hall,  1859. 


1  Text-book  of  Paleontology,  by  Zittel  and  Eastmau,  1896,  p.  830. 
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la.  Subfamily  MEGATHYBiNiE  Dall,  1870  (emend  Beecher,  1893). 

Argiopidae  King,  1850;  MegathyridsD  (Ehlert,  1887 ;  Argiopidu;  Davidson,  1884 ;  Argi- 

opinsB  Davidson,  1887. 

Terebratellidaj  in  which  the  "loop  is  composed  of  descending  branches 
only,  passing  iu  the  highest  genus  through  stages  correlative  with 
Gwynia,  Gistella,  and  Megathyris.  The  lower  genera  do  not  complete 
the  series"  (Beecher).  The  original  stock  for  the  two  following  sub- 
families: 


Megathyris  d'Orbigny,  1847. 

Argiope  Deslongchamps,   1842   (not 
Savigny  and  Audouiu,  1827). 

Zellauia  Moore,  1854. 


Gwynia  King,  1859. 
Cistella  Gray,  1850. 


la».  Subfamily  Dallin^  Beecher,  1893.' 

Platidiinffi  Dall,  1870. 

Terebratellidae  with  the  "  loop  composed  of  descending  and  ascend- 
ing lamellaB,  passing  in  the  highest  genera  through  metamorphoses 
comparable  to  the  adult  structure  of  Platidia,  Ismeuia,  MUhlfeldtia, 
Terebratalia,  and  Dallina.  The  lower  genera,  therefore,  do  not  pro- 
gress to  the  final  stages"  (Beecher).  Eecent  genera  restricted  to 
boreal  seas. 


Dallina  Beecher,  1893. 
Macaudrevia  King,  1859. 
Terebratalia  Beecher,  1893. 
Lacqueus  Dall,  1870. 

Freuula  DaU,  1871. 

Frenulina  Dall,  1895. 
MUhlfeldtia  Bayle,  1880. 

Megerlia  King,  1850  (not  Robineau 
Desvoidy,  1830). 

Platidia  Costa,  1852. 

Morrisia  Davidson,  1852. 

Ismenia    King,   1850    (not    Dall, 

1871). 
Kingena  Davidson,  1852. 

Kingia  Scboenbuch,  1867. 

Trigonosemus  Koenig,  1825. 

Flssurirostra  d'c  >rbigny,  1847. 
Fissirostra  d'Orbigny,  1847. 
Delthyridea  King,  1850. 

Lyra  Cumberland,  1816. 

Terebrirostra  d'Orbigny,  1847. 


Eudesia  King,  1850. 

Ortbotoma  Qaenstedt,  1871. 
Trigonella  Quenstcdt,  1871. 
Flabcllotbyris  Deslongchamps,  1884. 

Zeilleria  Bayle,  1878. 
Fimbriothyris        Deslongchamps, 

1884.^ 
Microthyris  Deslongchamps,  1884. 

Omithella  Deslougcbamps,  1884. 
Aulacothyris  Douvill^,  1880. 
Camerothyris  Bittner,  1890. 
Epicyrta  Deslongchamps,  1884. 
Cincta  Quenstedt,  1871. 
Antiptychina  Zittel,  1883. 
Plesiothyris  Douvill^,  1880. 
fHynniphoria  Suess,  1858. 
fCruratula  Bittner,  1890. 
fOrthoidea  Friren,  1875. 


*  Since  many  of  the  fossil  genera  here  referred  to  this  family  hare  not  been  studied  in  the  light  of 
Belcher's  and  (£hlert*s  recent  researches,  it  is  not  known  that  all  belong  to  this  boreal  stock. 
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la^  Subfamily  Magellanin^  Beeclier,  1893. 

WaldheimidsQ  (partim)  Douvill^,  1880:  Terebratellinse  and  Magasiniu  Davidson, 
1887;  Maj^asidsD  (partim)  d'Orbigny,  1847;  King,  1850;  Rbyucborida^  (partim) 
King,  1850;  MUhlfeldtiD:D  (Eblert,  1887;  Kranssininjo  Dall,  1870;  Kraussida^ 
DovidBon,  1870. 

Terebratellid»'.  with  the  ^<  loop  composed  of  descending  and  ascend- 
ing branches,  passing  in  the  higher  genera  through  metamorphoses 
comparable  to  the  adult  structure  of  Bouchardia,  Magas,  Magasella, 

« 

Terebratella,  and  Magellania.  The  lower  genera  become  adult  before 
reaching  the  terminal  stages  "  (Beecher).  Eecent  genera  are  restricted 
to  austral  seas. 


Magellania  Bayle,  1880. 

Waldheimia  King,  ISf^O  (not  BruUe, 

1846). 
Neothyris  Douvilld,  1880. 

Terebratella  d'Orbigny  1847. 

Delthyris  Menke,  1830  (not  Dalman, 

1828). 
Ismenia  King,  1850  (not  DaU,  1870). 
Walton ia  Davidson,  1850. 

Magasella  Dall,  1870. 
Ehynchorina  (Ehlert,  1887. 


Magas  Sowerby,  1816. 
Megerlina  Deslongchamps,  1884. 
Bouchardia  Davidson,  1849. 

Paobyrbyncbus  King,  1850. 

Exaussina  Davidson,  1859. 

Kraossia  Davidson,  1852  ( not  Dana, 
1852). 

Coenothyris  Douvill6,  1880. 
Mannia  Dewalque,  1874. 
f  Bhynchora  Dalman,  1828. 


Superfamily  SPnUFEEACEA  Waagen,  1883. 

Helicopegmata  Waagen,  1883. 

Telotremata  with  the  adult  brachia  supported  by  calcareous  spiral 
lamellae  or  spiralia. 

1.  Family  ATRYPID^  GiU,  1871. 

Atrypidffi  Dall,  1877. 

Spiriferacea  with  the  crura  directly  continuous  with  the  primary 
lamella',  which  diverge  widely  and  have  the  spiral  cones  between  them. 
Jugum  simple,  complete  or  incomplete. 

la.  Subfamily  Zygospirin^e  Waagen,  1883. 

Anazygidjfi  Davidson,  1884;  Zygospiridse  Hall  and  Clarke,  1895. 

Atrypidie  with  a  simple  jugum  either  posteriorly  or  anteriorly 
directed.    Spiralia  with  their  apices  toward  the  median  dorsal  region. 


Zygospira  Hall,  1862. 

Stenocisma  Hall,  1864  (not  Conrad, 

1839;  HaU,  1867). 
Anazyga  Davidson,  1882. 
OrtbonomH>a  Hall,  1858. 
Hallina    Wincbell    and    Sobacbert, 

1892. 
Protozyga  Hall  and  Clarke,  1893. 


Catazyga  Hall  and  Clarke,  1893. 
Atrypina  Hall  and  Clarke,  1893. 
Glassia  Davidson,  1882. 
tCliutonellaHall  and  Clarke,  1893. 
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Subfamily  Dayin^  Waagen,  18S3. 

Atrypidse  with  the  juguni  drawD  out  posteriorly  into  a  simple  short 
process.    Spiralia  laterally  directed. 

Dayia  Davidson,  1882. 

la**.  Subfamily  Ateypin^  Waagen,  1883. 

AtrypidaB  with  the  jugum  situated 'extremely  posterior,  complete  in 
young  stages,  but  at  maturity  discontinuous.  Spiralia  dorao-medially 
directed. 

Atrypa  Dalman,  1828.  Grueuewaldtia       Tschernyschew, 

CleiothyriB  Phillips,  1841  (not  King,  1885 

Sp^^irina  crorbigny,  1874.  f  KarpinskyaTschernyschew,  1885. 

2.  Family  SPIRIFERID^  King,  1846  (emend  Davidson). 

Martini  in  an  and  Ret  icnlari  inns  Waagen,  1883;  Spiriferinidw)  Davidson,  1884. 

Spiriferacea  with  the  crura  directly  continuous  with  the  bases  of  the 
primary  lamellae,  which  are  situated  between  the  laterally  directed 
spiralia.    Jugum  simple,  complete  or  incomplete. 

2a.  Subfamily  SuESSiiN-as  Waagen,  1883. 

Spiriferidiv  with  the  jugum  continuous  and  more  or  less  V-shaped. 
Shell  structure  punctate. 


Cyrtiua  Davidson,  1858. 
Theocyrtella  Bittner,  1892. 

Cyrtotheca  Bittner,  1890  (not  Salter). 


Spiriferina  d'Orbigny,  1847. 
Suessia  Deslongchamps,  1854. 


Subfamily  XJncitinje  Waagen,  1883. 

Spiriferidte  ( f )  with  the  jugum  as  in  SuessiiuaB.  Just  within  the 
posterior  margin  of  the  dorsal  valve  are  pouch-like  plates.  Deltidial 
plates  united,  deeply  concave.    Subfamily  anomalous. 

Uncites  Defraiice,  1825.  |  f  XJncinella  Waagen,  1883. 

2b.  Subfamily  Tbigonoteetin^  Schuchert,  1893. 

DelthyrinjK  (partim)  Waagen,  1883. 

Spiriferida'!  with  the  jugum  at  maturity  discontinuous,  represented 
by  two  short  jugal  processes,  one  attached  to  each  primary  lamella. 

fCyclospira  Hall  and  Clarke,  1893.    Syringothyris  Winchell,  1863.   • 

Spirifer  Sowerby,  1815.  Spinfer  Meek  and  Hayden,  1864. 

Cboristites  Fisher  de  Waldheim,  1825.    Delthy ris  Dalman,  1828. 
Trigonotreta  Koeiiig,  1825;  Meek  uud    Martinia  McOoy,  1844. 

Martiniopsis  Waagen,  1883. 


Hayden,  1864. 
Spiriferus  Blainville,  1827. 
Spirifera  J.  do  C.  Sowerby,  1835. 
Brachythyris  McCoy,  1844. 
FoBeUa  McCoy,  1844. 
Uysterolithns  Qnenstedt,  1871. 

Cyrtia  Dalmnn,  1828. 


Mentzelia  Quenstedt,  1871. 
Ambocoelia  Hall,  1860. 
Heticularia  McCoy,  1844. 
Verncuilia  Hall  and  Clarke,  1893. 
t  Metaplasia  Hall  and  Clarke,  1893. 
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1.  Family  ACROTRETIDiB  Scbuchert,  1803, 
Acrotretacea  with  the  pedicle  opening  posterior  to  the  proteguluin. 


Acrothele  Linnarsson,  1876. 
Linnarssonia  Walcott,  1885. 
Discinopsis   (Matthew)    Hall  and 

Chirke,  1892. 
Acrotreta  Kutorga,  1848. 


Gonotreta  Walcott,  1889. 
YMeaotreta  Kutorga,  1848. 
fOrbicella  d'Orbigny,  1840. 

Key serlint^i a  Pander,  1861. 

YHehnersenia  Pander,  18()1. 


2.  Family  SIPHONOTRBTID^E  Kutorga,  1848. 

Acrotretacea  with  the  pedicle  opening  x)a88ing  by  resorption  anteri 
oiiy  through  the  protegulum  and  the  umbo  of  the  shell. 


Yorkia  Walcott,  1807. 
Trematobolus  Matthew,  1893. 
Siphonotreta  de  Verneuil,  1845. 


Protosiphon  Matthew,  1897 
SchizamboiL  Walcott,  1884. 

Schizambonia  (Eblert,  1887. 


Superfamily  DISCINACEA  Waagen,  1885. 

Daikaulia  (partim)  Waageu,  1885;  Diacaulia  (partiin)  Hall  and  Clarke,  1895. 

Neotreniata  with  phosphatic  shells,  alistrium,  but  with  nodeltidium. 
Dorsal  i)rotegulum  usually  subcentral. 

1.  Family  TRBMATID^  Schuchert,  1893. 

Priniitive  Discinacea,  in  which  the  posterior  margin  of  the  ventral 
valve  has  a  triangular  pedicle  notch  throughout  life.  A  listrium  is  usu- 
ally present. 


Discinolepis  Waagen,  1885. 
Trematis  Sharpe,  1847. 

Orbicella  Hall  and  Whitaeld,  1875 
(not  d'Orbigny,  1849). 

Schizocrania  Hall  and  Whitfield, 
1875. 


Schizobolus  Ulrich,  188(5. 
Liugulodiscina  Whitfield,  1890. 

(Eblertella  Hall  and  Clarke,  ISiK). 

?  Monobolina  Salter,  18G5. 


2.  Family  DISOINIDJE  Gray,  1840.   ' 

Orbiculidie  McCoy,  1844. 

Derived  Discinacea  with  an  open  pedicle  notch  in  early  life  in  the 
posterior  margin  of  the  ventral  valve,  which  is  closed  posteriorly  dur 
ing  neanic  growth,  leaving  a  more  or  less  long,  narrow  slit  partially 
closed  by  the  listrium. 


Orbiculoidea  d'Orbigny,  1847. 
Schizotreta  Kutorga,  1848. 
Lindstrcemella  Hall   and  Clarke, 

1890. 
RcDmerella  Hall  and  Clarke,  1890. 


Discina  Lamarck,  1819. 

Orbicnla  So\yorby,  1830  (not  Cuvier, 
1798). 

Discinisca  Dall,  1871. 
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Saperfamily  C&ANIACEA  Waagen,  ISSo.* 

Gasteropegmata  Waagen,  1885. 

Cemeuted  calcareous  Neotremata  without  pedicle  or  anal  opeuiugs 

at  maturity. 

Family  CRANIID^  King,  184G. 

Orbicalw)  Deshayes,  1830;  Craniadas  Gray,  1840. 

Craiiiacea  with  the  pedicle  fuuctional  probably  only  during  nepionic 
growth. 


Crania  Ketzius,  1781. 

Nainmuliis  Stoeboeus,  1732. 
Ostracites  Boiith,  1776. 
Criopus  Poll,  1791. 


Craniella  (Ehlert,  1888. 
Oardinocrauia  Waagen,  1885. 
Aucistrocrania  Dell,  1877. 

Cranopsis  Dall,  1871  (not  A.  Adams). 


Criopoderma  Poll  1795  !  Craniscus  Ball,  1871. 

Orbicula  Cuvier,  1798  (not  Sowerby,  ' 


1830). 
Orbicularitts  Dum^ril,  1806. 
CranioUteiiSchlotheim,  1820. 
Discina  Tnrton,  1832  (not  Lamarck, 

1819). 
Criupododerma  AgasHiz,  1846. 
Cboniopora  Schaaroth,  1854. 


Siphonaria    Quenstedt,     1851     (not 
Sow«rbv). 

Pholldops  Hall,  1860. 

Cruniops  Hull,  1859. 

Pseudocrania  McCoy,  1851. 

Palaeocrania  Qaeustedt,  1871. 


Order  PROTREMATA  Beecher,  1891. 

Derived,  articulate  Brachiopoda,  with  the  pedicle  opening  restricted 
to  the  ventral  valve  tliroughout  life  or  during  early  growth.  Prodel- 
tidiuui  originating  on  the  dorsal  side  of  the  body  wall  in  the  cephalula 
stage,  and  later  anchylosed  to  the  ventral  shell,  thus  initiating  the 
development  of  a  deltidium.  Pedicle  aperture  modified  by  the  delti- 
dium.  Brachia  unsupi)orted  by  a  calcareous  skeleton  except  in  the 
Pentameracea  where  there  are  crura. 

Superfamily  STEOPHOHENACEA  Schuchert,  1896.' 

Lineicardines  (partim)  and  Denticardines  (partim)  Broun,  1862;  Aphaneropegmata 
(partim),  Productacea,  Coralliopsida,  and  Kampylopegmata (partim)  Waagen,  1883; 
Eleatherobranchiata  (partim)  Neumayr,  1883;  Cryptobrachia  (partim)  Gray,  1848; 
Thecacea  Sohachert,  1893. 

Primitive  Protremata  without  spondylia  and  cruralia. 

FamUy  KUTORGINIDiB  Schuchert,  1893. 

Primitive  Strophomenacea  with  incipient  cardinal  areas,  great  del- 
thyrial  opening,  and  very  rudimentary  articulating  processes  and 
deltidium. 


Kutorgina    Billings,  1861  (emend 
Walcott). 


fScbizopholis  Waagen,  1885. 


^The  writer  boUeves  that  when  the  youag  growth  stages  of  Cnmia  are  studied  it  will  be  shown 
that  the  Craniacea  have  the  superfamily  characters  of  Aciotretacea  rather  than  those  of  Diadnacea. 
Taxi-book  of  Paleontology,  by  Zitt«l  and  Baatmao,  18M,  p.  813. 
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?  Family  ElOHWALDIID^  Schuchert,  1893.^ 

Primitive  or  aberrant,  rostrate  Stropbomenacea,  witb  narrow  lateral 
grooves  and  ridges  for  articulation.  Delthyrium  closed  by  a  concave 
plate  (fdeltidium).  Pedicle  emerging  through  the  ventral  umbone  and 
moving  with  growth  anteriorly  by  resorption  through  the  shell,  as  in 
SiphonotretidsB. 


Elchwaldia  Billings,  1858. 


Dictyonella  Hall,  1867. 


1.  Family  BILLINGSELLID^  Schuchert,  1893. 

Stropbomenacea  with  well  developed  cardinal  areas  and  deltidium. 
Cardinal  process  obsolete  or  very  rudimentary.  Articulation  fairly  well 
developed. 

Billingsella  Hall  and  Clarke,  1892. 

Protorthis  Hall  and  Clarke;  1892. 

2.  Family  STBOPHOMENID^  King,  1846. 

Stropbomenacea  with  well-developed  cardinal  areas,  deltidium,  chi- 
lidium,  cardinal  and  articulating  processes. 

2a.  Subfamily  Bafinesquinin^  Schuchert,  1893. 

Leptsnaoea  Braan,  1840;  Orthisidw  (partim)  d'Orbigny,  1847;  Davidsonidse  King, 
1850;  Davidsoninw  Gill,  1871;  Stropbomeninffi  (partim)  Gill,  1871;  Waagen,  1884; 
Cadomellinffi  Manier-Chalmas,  1887;  Lept8Bnid»  Hall  and  Clarke,  1895. 

Strophomenoids  with  ventral  valve  convex  and  dorsal  concave,  except 
in  Strophonella.  The  relative  form  of  the  valves  is  the  reverse  of  the 
Orthothetinae. 


Bafinesquina    Hall    and    Clarke, 

1892. 
LeptsBna  Dalman,  1828. 

Leptagouia  McCoy,  1844. 
Strophomena  Meek,  1873  (not  Blain- 

viUe,  1825). 
Flee tamboni tea    GSblert,    1887    (not 

Pander,  1830). 

Stropheodonta  Hall,  1852. 

Bracbyprion  Sbaler,  1865. 
DouviUina  (Eblert,  1887. 

Leptostrophia   Hall   and  Clarke, 
1892. 


Pholidostrophia  Hall  and  Clarke, 

1892. 
Straphonella  Hall,  1879. 

Ampbistropbia  Hall  and  Clarke,  1892. 

Cadomella  M.-Chalmas,  1887. 
Leptella  Hall  and  Clarke,  1892. 
Plectambonites  Pander,  1830. 

Leptasna   Davidson,    1853;    CEblert, 
1877  (not  Dalman,  1828). 

Leptsenisca  Beecher,  1890. 
Christiaiiia  Hall  and  Clarke,  1892. 
Davidsonia  Bouchard,  1847. 


■In  1893  the  writer  referred  this  fMnUy  with  doabt  to  the  Rhjmcbonellaoea.  The  absence  of  crural 
platee  in  Eichwaldia  forbids  that  dispoeition.  If  the  concaTO  plate  closing  the  nmbonal  pedicle 
passage  is  a  deltidiom,  there  can  be  no  doabt  that  this  family  belongs  to  the  Protremata.  Students 
should  search  for  the  yery  young  of  Eichwaldia  or  Diotyondila,  since  it  is  throogh  ontogeny  alone 
that  the  true  systematic  poaltion  of  this  fiunily  will  be  detennined. 


scHUCHRT.]  CLASSIFICATION   OF   PROTBEMATA.  133 

2^  Sabfamily  Oethothetin^  Waageii,  1884. 

Strophomeninte  (partim)  Waagen,  1884. 

Stropbomeuoids  with  the  veptral  valve  convex  during  early  growth, 
becoming  sabseqnently  concave. 

f  Orthidiam  Hall  and  Clarke,  1892.  ;  Streptorhynchns  King,  1850. 
Strophomena  Blainville,  1825.         |  Derbya  Waagen,  1884. 

Hemipronites  Meek,  1872  (not  Pan-    Kayserella  Hall  and  Clarke,  1892. 


der,  1830). 

Orthothetes  Fischer  de  Waldheim, 
1837. 
Orthis  King,  1850  (not  DaUnan,  1828).  :  Mimulus  Barraude,  1879. 
Hipparionyx  Vanuxem,  1842.  j  streptis  Davidson,  1881. 


MeekeUa  White  and  St.  John,  1870. 
Triplecia  Hall,  1859. 

Dicraniscns  Meek,  1872. 


3.  Family  THECIDIID^  Gray,  1840. 

Cemented  Strophomeuacea  in  which  the  interior  of  the  shell  is 
impressed  with  varioasly  indented  brachial  furrows. 

3\  Subfamily  Lyttoniin^  Waagen,  1883. 
Thecidiidse  with  the  brachial  markings  common  to  both  valves. 
Lyttonia  Waagen,  1883.  Oldhamina  Waagen,  1883. 

Leptodos  Kayser,  1882. 

3\  Subfamily  Thecidiin^  Dall,  1870. 
ThecidiidsB  with  the  brachial  markings  restricted  to  the  dorsal  valve. 


Thecidia  Defrance,  1822. 

Thecidiiim  Sowerby,  1824. 

Lacazella  M.Chalmas,  1880. 
Tbecidiopsis  M.Chalmas,  1887. 


Eudesella  M.  Chalmas,  1880. 
Pterophloios  Giimbel,  1861. 

Ractryniiim  Emmerich,  1855. 

(In  error.    Not  Bactrillium  Herr.) 


Thecidella  M.-Chalmas,  1887.  I  Davidsonella  M.  Chalmas,  1880. 

2a*.  Family  PEODUCTID^  Gray,  1840. 

ProdnctinaGiebel,  1846. 

Strophomenacea  with  hollow  anchoring  spines. 

2a»».  Subfamily  Chonetin^e  Waagen,  1884. 

Chonetidffi  Bronn,  1862;  Hall  and  Clarke,  1895. 

ProductidfiB  with  the  anchoring  spines  restricted  to   the  ventral 
cardinal  margin. 

Ghonetes  Fischer   de  Waldheim,  I  Chonostrophia   Hall   and   Clarke, 
1837.  I      1892. 

LeptcBoa  McCoy,  1844  (not  Dalman,  i  Chonetina  Krotow,  1888. 

Chonetella    Krotow,      1884     (not 


1828). 

Anoplia  Hall  and  Clarke,  1802. 
Ohonetella  Waagen,  1884. 


Waagen,  1884). 
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2a'*''.  Subfamily  Peoductin^  Waageii,  1884. 

Productidju  with  the  anchoring  spines  more  or  less  abandant  over 
the  ventral  valve  and  sometimes  also  over  the  dorsal  valve. 


Daviesiella  Waagen,  1884. 
Troductella  Hall,  1867. 
Productus  Sowerby,  1812. 

Pyxis  Chemnitz,  1784. 
Prodiicta  G.  B.  Sowerby,  1825. 
Arbiisciilites  Murray,  1831. 
Protonia    Linck,    1830    (not 

ncsqne). 
Marginifera  Waagen,  1884. 

Proboscidella  GEhlert,  1887. 


Rail- 


Etheridgina  CEhlert,  1887. 
Chono pectus  Hall  and   Clarke, 

1892. 
Strophalosia  King,  1844. 

Orthothrix  Geinitz,  1847. 
Jjepta^nalosia  King,  1845. 

Auloateges  von  Helmersen,  1847. 
f  Aulacorhynchus  Dittraar,  1871. 
Isogramma  Meek  and  Worthen,  1873. 


2a"^  Family  RICHTHOFENID^  Waagen,  1885. 
Stropliomenacea  ])robably  derived   through  the  ProdnctidiP,  and 
remarkably  modified  by  ventral  cementation.    The  form  of  the  sliell 
is  that  of  cyathophylloid  corals  with  an  oi>erculiform  dorsal  valve- 
Shell  structure  cystose. 

Richthofenia  Kayser,  1881. 

la.  Family  ORTHID^  Woodward,  1852. 

OrthisiclaB  (partira)  d*Orbigny,  1847;  Orthinje  and  Enteletmte  Waagen,  1884. 

Strophomenacea  usually  with  large  open  delthyria;  deltidium  only 
developed  in  younger  growth  stages. 


Orthis  Dalman,  1828. 

Orthambonites  Pander,  1830. 

Plectorthis    Hall    and    Clarke, 

1892. 
Hebertella Hall  and  Clarke,  1892. 

{Schizophoria  King,  1850. 
Orthotichia  Hall,  1892. 
Enteletes  Fischer  de  Waldheim, 
1830. 

Syntrielasma  Meek,  1865. 

Platystrophia  King,  1850. 
Orthotropia  Hall  and  Clarke,  1895. 


Dinorthis  Hall  and  Clarke,  1892. 

PliRBiomys  Hall  and  Clarke,  1892. 

Orthostrophia  Hall,  1883. 
^Dalmanella   Hall    and    Clarke, 

1892. 
^  Heterorthis   Hall    and    Clarke, 

1892. 
^Bilobites  Linne,  1775. 

DictPlosia  King,  1850. 

Rhipidomella  CEhlert,  1890. 

Rhipidomys  (Ehlert,  1887  (not  Wag- 
ner). 


Superfamily  PENTAMfiSACEA  Schuchert,  1896.' 

Triillacca  Schnchert,  1893;  Ancistropegmata  (partini)  Zittel,  1895;  Aphaneropc^- 
m.'ita  (partim)  and  Prodactacea  (partim)  Waagen,  1883;  P^leutherobranchiata 
(partim)  Neiimayr,  1883. 

Derived  Protremata  with  spondylia  to  which  are  attached  the  adduc- 
tor, diductor,  and  ventral  pedicle  muscles.  Commonly  cruralia  are 
present. 

1.  Family  CLITAMBONITID^  Winchell  and  Schuchert,  1893. 

Ortliiaidiu  (partim)  d'Orbigny,  1849;  Orthisinn^  Waagen,  1884. 

Primitive  Pentameracea  with  long,  straight  cardinal  areas  and  a 
well  developed  deltidium.    No  cmralium. 

>  Text-book  of  Paloontology,  by  ZiUel  and  Eastman,  1886,  p.  820. 
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Glitauibouites  Pander^  1830. 

Pronites  Pander,  1830. 
Gonambonites  Pander,  1830. 
Orthiama  d^Orbigny,  18i7. 


Polytoecbia  Hall  and  Clarke,  1892. 
Hemi pronites  Pander,  1830. 
Scenidium  Hall,  1860. 

Mystrophora  Kayser,  1871. 


2.  Family  SYNTROPHIIDuE  Schuchert,  1896.' 

Stricklandini  LdH3  (partlm)  Hall  and  Clarke,  1895. 

Primitive  Pentameracea  with  long,  straight  cardinal  areas,  deltidia, 
and  cruralia. 

gyntrophia  Hall  and  Clarke,  1892-93. 

2a.  Family  PORAMBONITID^  Davidson,  1853.=^ 

PorambonitiniP  Gill,  1871;  Porambonitidie  (partim)   NcBtling,    1883;  Camarellidio 

(partim)  Hall  and  Clarke,  1895. 

Pentameracea  intermediate  in  structure  between  the  Syntrophiid^ 
and  PentameridiB,  in  that  the  deltidiam  and  the  straight  cardinal 
areas  of  the  former  family  tend  to  obsolescence,  particularly  the  del- 
tidium.  The  PorambonitidaB  approach  the  latter  family  in  tending  to 
develop  a  rostrate  shell.    Cruralium  present. 


Branconia  Gagel,  1890. 
Porambonites  Pander.  1830. 

Priambonites  Agashiz,  1847. 
Isorhynchus  King,  1850. 

NcBtlingia  Hall  and  Clarke,  1893. 
fLycophoria  Lahusen,  1885. 


Camarella   Billings,   1859  (emend 

Hall  and  Clarke,  1893). 
Parastrophia    Hall     and    Clarke, 

1893. 
Anastrophia  Hall,  1867. 

Brachymeru8  Sbaler,  1865  (not  De- 
jean,  1834). 

2b.  Family  PBNTAMBRID^  McCoy,  1844. 

Hypothyrida)  (partim)  King,  1850;  Pentameridiw  Hall,  1867;  Camerophoriinie 
Waagen,  1883;  Pentamerin»3  Gill,  1871;  Waagen,  1883;  PorambonitidiP  (partim) 
Noetling,  1883;  Steuochismatinu)  and  ConchidiinsB  CEhlert,  1887;  Camarellidse 
(partim),  Stricklandini ida3  (partim),  and  Amphigenidts  Hall  and  Clarke,  1895. 

Rostrate  Pentameracea  rarely  with  straight  cardinal  areas.  Del- 
tidiam commonly  absent,  but  sometimes  present  as  a  concave  plate, 
being  the  reverse  of  the  ordinary  form  of  the  deltidiam  and  dae  to  the 
iucarved  beaks.    Cruraliam  present. 


Stricklandinia  Billings,  1863. 

Stricklandia  Billings,  1859. 

Pentamerns  Sowerby,  1813. 

Pentastt're  Blaiuyille,  1824. 

Capellinia  Hall  and  Clarke,  1893. 
Pentamerella  Hall,  1867. 
Gypidala  Hall,  1867. 

Sieberella  CEhlert,  1887. 

Camarophorella  Hall  and  Clarke, 

1893. 
Amphigenia  Hall,  1867. 


Conchidium  Linn^,  1753. 

Antirhynchoneila  Qnenstedt,  1871. 
Zdimir  Barrnudo,  1879. 
Gypidia  Dalman,  1828. 

Clorinda  Barrande,  1879. 

Barrandella  Hall  and  Clarke,  1893. 

Enantiosphen  Widborne  (Holzap- 

fel),  1893. 
Camarophoria  King,  1846. 

StenocbismaDall,  1877;  CEhlert,  1887 
(not  Conrad,  1839). 


•  Text  book  of  Paleontology',  by  Zittel  and  EHStman,  1896,  p.  320. 

'Since  Hall  and  Clarke's  family  CaniarellidsD  (1895),  after  removing  Camaropboria  and  Caraaro- 
pborella,  is  baaed  upon  the  same  family  characters  as  those  of  the  Porambonitidio  (1853),  as  Poram- 
boottM  IS  now  interpreted,  Davidson's  family  is  retained  on  the  ground  of  priority. 
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SynopM  of  the  divitions  of  Brachiopo,da  higher  than  genera. 


Superorderi. 


Ordert. 


Pedicle  common 
to  bot  h  valves 
throughout 
life  or  only 
in  youthful 
growth.  (Ho- 
mocaulia.) 


Pedicle  opening 
common  to 
both  valves 
throughout 
life,  yo  del- 
tidial  plates. 
Inarticulate. 
(Atremata.) 


Super/amilies. 


Shells  rounded. 
Pedicle  short. 
Animal    not< 
burrowing. 
(Obolaoea.) 


Pedicle  opening 
common  to 
both  valves 
only  in  youth- 
ful growth. 
Deltidial 
plates  usually 
present.  (Te- 
^     lotremata.) 


Shells  elongate. 
Pedicle  long. 
Animal  bur-^ 
rowing.  <Lin 
gnlacea.) 


Brachia  sup 
ported    by, 
crura.    <Ro8 
tracea.) 


Brachia  sup 
ported    by^ 
loops.   (Tere 
bratnlacea.) 


Brachia  sup- 
ported by  spi- 
ralia.  (Spiri- 
feraoea.) 


FamUiet. 

Valves  semicircular ;  pe<li- 
cle  opening  more  or  less 
large 

Valves  rounded,  posteri- 
ori}' acuminate;  pedicle 
opening  small 

Valves  round  or  oval,  thick, 
with  solid  or  excavated 
platforms 

Shells  thin,  elongate,  with 
olM^id  interiors 

Shells  thin,  elongate,  with 
muscular  system  highly 
specialised 

Shells  elongate,  with  solid 
platforms 

Shells  primitive.  No  del- 
tidial plates;  articula- 
tion mdimentary 

Articulation  and  deltidial 
plat^  well  developed 

Loops  tney  developing  di- 
rect; no  metamorphoses : 

Loops  free,  developing  in- 
direct 

Loops  attached  to  a  me- 
dian septum ;  developing 
indirect 

Crura  directly  continuous 
with  bases  of  primary 
lamell»  between  which 
are  the  spiralia 

Crura  directly  continuous 
with  bases  of  primary 
lamella  which  are  be- 
tween the  spiralia 

Bases  of  primary  lamell» 
between  the  spiralia,  and 
sharply  recurving  dor- 
sally  at  their  jnnotion 
with  the  crura 


Paterinidic. 

=  ObolidsB. 

TrimerelUdflB. 
Lingulellidse. 

Lingulidie. 
Lingulasmatidse. 

Protoiliyuchidw. 
Khy  nchunell  idic . 
Centroncllida?. 
Terebratulidae. 

=  TerebratellidsB. 


=  Atrypidie. 


=  SpirlferidsB. 


=  Athyrids. 


SCHUCHKBT.] 
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SifnopHt  of  the  divUiana  of  Brachiopoda  higher  than  genera — Continued. 


Superorden. 


Ordert. 


Pedicle  rMtrict- 
ed  to  Ten- 
tral  valve 
thronghont 
life.  Imurtic- 
ulate.  (Neo- 
tremata.) 


Pedicle  restrict- 
ed to  ventral 
valve  through- 
out life  or  only 
in  youthful 
growth.  (Idi- 
ocanlia.) 


Pedicle  restrict- 
ed to  ven- 
tral valve 
throughout 
or  a  portion  * 
of  life.  Artic- 
ulate. (Pro- 
tremata.) 


Supeffamiliet. 

Pedicle  aper- 
ture modified 
by  a  deltidi-' 
um.      (Aoro- 
tretacea.) 

Pedicle  slit 
modified  by 
a  listrium. 
(Discinacea. ) 

Pedicle    sap- 

jvressed.  (Cra- 

niacea.) 


Shells  without 
spondyliaand 
cruralia.' 
(Strophomen 
acea.) 


Shells     with 
spondylia  and 
cruralia.' 
(Peutamera- 
cea.) 


Familiei. 

Pedicle  opening  small,  cir- 
cular, posterior  to  pro- 
tegiilum 

Pedicle  fissure  narrow, 
elongate,  anterior  to  pro- 
tegnlum 

Pedicle  fissure  marginal, 
open  posteriorly 

Pedicle  fissure  narrow, 
elongate,  closed  posteri- 
orly 

Shells  partially  or  com 
pletely  cemented  to  for 
eign  bodies 

Pedicle  opening  large ;  del- 
tidium  and  articulation 
incipient.  No  crural 
process 

Rostrate,  aberrant  Stro> 
phoroenacea 

Cardinal  areas  and  deltid- 
ium  well  developed.  No 
cardinal  process 

Cardinal  ureas,  deltidium, 
chilidiom,  and  cardinal 
process  well  developed 

Strophomeuidffi  with  im- 
pressed brachial  furrows 

Valves  more  or  lees  cov- 
ered with  hollow,  anchor- 
ing spines 

Cone-shaped  productoids 
completely  modified  by 
cementation 

Delthyrinm  usually  large, 
open ;  deltidium  devel- 
oped  only  fn  early 
growth 

Large,  straight  cardinal 
areas  with  prominent 
deltidium.     No  cruralia 

Straight  cardinal  areas, 
prominent  deltidium, 
and  short  cruralia 

Shells  intermediate  in 
structure  between  Syn- 
trophiidiB  and  Penta- 
meridffi 

Shells  rostrate,  commonly 
without  deltidium.  Cru- 
ralia well  developed 


Acrotretida;. 

SiphonotretidsB. 
TrematidsB. 

=  Discinide. 

=  Craniidn. 


KatorginidiB. 
EichwaldiidsD. 

=  Billingsellidse. 

Strophomenid», 
Thecidiidee. 

=  Prodnctidn. 

=  Richthofenid». 


—  Orthids. 


:=  ClitambonitidsB. 


=  Syntrophiidse. 


PorambonitidiB. 


=  Pentameridse. 


i 
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AGAMBONA  White.  Genotype  A.  prima  White. 

AcamboDa  White,  Proc.  Boston  Soc.  Nat.  Hist.,  IX,  1862,  p.  27,  tigs.  1,  2. — Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  U,  1893.  p.  119;  —Thirteenth  Ann.  Rep.  N.  Y. 
State  Geologist,  1895,  p.  797. 

Acamhona  OBagensis  (Swallow).  Choateau  (L.  Carb.). 

Ketzia  osagensis  Swallow,  Trans.  St.  Loais  Acad.  Sci.,  1, 1860,  p.  6.53. 
Acambonaf  osagensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  )>.  120, 

pi.  51,  figs.  38,  39. 
Retziaf  osagensis  KeyeS;  Greol.  Survey  Missouri,  V,  1895,  p.  94. 
Loc,  Cooper  and  Benton  counties,  Missouri. 

Acamhona  prima  White.  Burlington  (L.  Carb.). 

Acambona  prima  White,  Proc.  Boston  Soc.  Nat.  Hist.,  IX,  1862,  p.  27,  figs.  1,2. — 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  119,  pi.  51,  figs.  40, 41. 
Enmetria  prima  Miller,  North  American  Geol.  and  Pal.,  1889,  p.  346. 
Loc,  Burlington,  Iowa. 
Ohs,  It  is  probable  that  this  species  is  identical  with  A.  osagensis. 

ACBOTHELE  Liunarsson.  Genotype  A.  coriai^ea  Linnarsson. 

Acrothele  Linnarsson,  Bihang  till  Kgl.  Svenska  Vetens.-Aka<l.  Hand!.,  Ill, 
1876,  p.  20.— Walcott,  Bull.  U.  8.  Geol.  Survey,  30,  1886,  p.  107.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  98,  167 ;— Eleventh  Ann.  Rep. 
N.  Y.  State  Geologist,  1892,  p.  249. 

Acrothele  hellula  Walcott.  Middle  Cambrian. 

Acrothele  hellula  Walcott,  Proc.  U.  S.  National  Mus.,  XIX,  1897,  p.  716,  pi.  60, 

figs.  4-4e. 
Loc.  Cowans  Creek,  Cherokee  County,  Alabama. 

Acrothele  decipiens  Wal6ott.  Lower  Cambrian. 

Acrothele  decipiens  Walcott,  Proc.  U.  S.  National  Mus.,  XIX,  1897,  p.  716,  pi.  60, 

fig.  2. 
Loc.  Near  Stouer's,  York  Couuty,  Pennsylvania. 

Acrothele  (1)  dichotoma  Walcott.  Lower  Cambrian. 

Acrothele f  dichtoma  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  14,  pi.  9, 

fig.  11;— Bun.  U.  S.  Geol.  Survey,  30,  1886,  p.  107. 
Loc.  Eureka  district,  Nevada. 

Acrothele  matthewi  (Hartt).  Middle  Cambrian. 

Lingnla  matthewi  Hartt,  Dawson's  Acadian  Geology,  2d  ed.,  1868,  p.  644, 
fig.  221;— Ibidem,  3d  ed.,  1874,  p.  644,  fig.  221. 

Acrothele  matthewi  Matthew,  Trans.  Royal  Soc.  Canada,  III,  1886,  p.  39,  pi.  5, 
fig.  15.— Hall  and  Clarke,  Pal.  New  York,  VIU,  Pt.  1, 1892,  p.  99,  pi.  3,  fig.  29.— 
Matthew,  Trans.  N.  Y.  Acad.  Sci.,  XIV,  1895,  p.  128,  pi.  5,  figs.  6, 7, 8. 

Loc,  Portland,  New  Bmnswiok;  Manuels  Brook,  Conception  Bay,  Newfound- 
land. 
138 
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Acrothele  matthewi  costata  Matthew.  TMiddle  Cambrian. 

Acrothele  matthewi  var.  costata  Matthew,  Trans.  N.  Y.  Aoad.  Sci.,  XIV,  1895, 

p.  128,  pi.  5,  fig.  9. 
hoc.  Hanford  Brook,  New  BroDswick. 

Acrothele  matthewi  lata  Matthew.  Middle  Oambrian. 

Acrothele  matthewi  var.  lata  Matthew,  Trans.  Royal  Soc.  Canada,  III,  1886,  p.  41, 
pi.  5,  tig.  17.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  3, 
figs.  26-28. 

Loc.  Portland,  New  Brunswick. 

Acrothele  matthewi  prima  Matthew.  Middle  Cambrian. 

Acrothele  matthewi  var.  prima  Matthew,  Trans.  Royal  Soo.  Canada,  III,  1886,  p. 

41,  pi.  5,  fig.  16.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  3, 

fig.  25. 
Loc,  Hanford  Brook,  New  Brunswick. 

Acrothele  snhndua  (White).  Lower  and  Middle  Cambrian. 

Acrotretaf  snbsidaa  White,  Wheeler's  Geoirr.  Geol.  £xpl.  and  Snrv.  west  100 
Merid.,  Prelim.  Rep.,  1874,  p.  6;— Ibidem,  Final  Rep.,  IV,  1875,  p.  34,  pi.  1, 
fig.  3. 

Acrothele  snbaidna  White,  Proc.  U.S. National  Mns.,  Ill,  1880,  p.47.— Walcott, 
Bull.  U.  S.  Geol.  Survey,  30,  1886,  p.  108,  pi.  9,  fig.  4;— Tenth.  Ann.  Rep. 
U.S. Geol.  Survey,  1891,  p.  608,  pi.  70,  fig.  1. — Beecher,  American  .lour.  Sci., 
XLI,  1891,  p.  357,  pi.  17,  fig.  12.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt. 
I,  1892,  p.  100,  pi.  3,  figs.  30,  31. 

Loc.  Antelope  Spring,  Utah;  Pioohe,  Nevada. 

ACROT&ETA  Kutorga.  Genotype  A.  subconica  Kutorga. 

Acrotreta  Kntorga,  Verhand.  Kais.  Min.  Gessel.  zu  St.  Petersburg,  1848,  p. 
275.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  16.— Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  101,  166 ;— Eleventh  Ann.  Rep.  N.  Y. 
State  Geologist,  1892,  p.  250. 

Acrotreta  attenuata  Meek=A.  gemma. 

Acrotreta  haileyi  Matthew.  Middle  and  Upper  Cambrian. 

Acrotreta  bailey i  Matthew,  Trans.  Royal  Soc.  Canada,  III,  1886,  p.  36,  pi.  5, 
fig.  13.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  102,  pi.  3, 
figs.  32-34.— Matthew,  Trans.  Royal  Soc.  Canada,  IX,  1892,  p.  43,  pi.  12,  fig.  7d. 

Loc.  Hanford  Brook  and  Long  Reach,  New  Brunswick. 

Acrotreta  gemma  Billings.  Lower  to  Upper  Cambrian. 

Acrotreta  geuinia  Billings,  Pal.  Fossils,  I,  1865,  p.  216,  fig.  201. — Walcott,  Mon. 
U.  8.  Geol.  Survey,  VIII,  1884.  p.  17,  pi.  1,  fig.  1;  pi.  9,  fig.  9;— BuU.  U.  8. 
Geol.  Survey,  30,  1886,  p.  98,  pi.  8,  tig.  1;— Tenth  Ann.  Rep.  U.  S.  Geol.  Sur- 
vey,  1891,  p.  608,  pi.  67,  fig.  5.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I, 
1892,  p.  102,  figs.  55-57.— Matthew,  Trans.  N.  Y.  Acad.  Sci.,  XIV,  1895,  p.  126. 

Acrotreta  subconica  Meek,  Hayden's  Sixth  Ann.  Rep.  U.  S.  Geol.  Survey  Terr., 
1873,  p.  463. 

Acrotreta  attenuata  Meek,  Ibidem,  1873,  p.  463. 

Acrotreta  pyxidicula  White,  Wheeler's  Geogr.  Geol.  Expl.  and  Survey  wrst  100 
Merid.,  Prelim.  Rep.,  1874,  p.  9;— Ibidem,  Final  Rep.,  IV,  1875,  p.  53,  pi.  3, 
fig.  3. 

Lor,  Near  Portland  Creek,  Newfoundland;  Knreka  and  White  Pine  mining  dis- 
tricts, Nevada. 

Acrotreta  gemma  depressa  Walcott.  Middle  Cambrian. 

Acrotreta  gemma  var.  depressa  Walcott,  Proc.  U.  S.  National  Mus.,  XI,  1888,  p.  441. 
Loc,  Mount  Stephen,  British  Columbia. 
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Acrotreta  gemmula  Matthew.  Middle  Cambrian. 

Acrotreta  gemmula  Matthew,  Trans.  Koyal  Soc.  Canada,  X,  1894,  p.  87,  pi.  16, 

fig.  2 ;— Trans.  N.  Y.  Acad.  ScL,  XIV,  1895,  p.  126,  pi.  5,  fig.  5. 
Loc,  St.  Martins,  New  Brunswick. 

Acrotreta  gulielmi  Matthew =Discinop8i8  gulielmi. 

Acrotreta  microsoopica  (Sbumard).  Middle  Cambrian. 

Discina  microscopica  Sbumard,  American  Jour.  Sci.,  XXXII,  2d  ser.,  1861,  p.  221. 
Loc.  Occurs  abundantly  in  Burnett  and  Llano  counties,  Texas. 

Acrotreta  pyxidicala  White= Acrotreta  gemma. 
Acrotreta  sabconica  Meek  (non  Katorga)= Acrotreta  gemma. 
Acrotreta  (f)  subsidua  White=Acrothele  subsidua. 
-ZEgilops  Hall.    A  genus  of  pelecypods. 

AMBOG(ELIA  Hall.  Genotype  Orthis  umbonata  Conrad. 

Amboccelia  Hall,  Tbirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p.  71.  figs. 
1-3;  p.  72,  figs.  4-6. — Meek  and  Hayden,  Pal.  Upper  Missouri,  Smitbsonian 
Cont.  to  Knowl.,  172,  1864,  p.  20.— Hall,  Pal.  New  York,  IV,  1867,  p.  258— 
Davidson,  Suppl.  British  Sll.  Bracb.,  Palipontographical  Soc,  1882,  p.  131. — 
Nettelrotb,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p. 
85.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  54 ;— fbirteentb 
Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  761. 

AmboooBlia  fimbriata  Claypoie.  Portage  (Dev.). 

AmbocoBlia  fimbriata  Claypoie,  Proc.  American  Phil.  Soc,  XXI,  1883,  p.  232. 
Loc.  Perry  County,  Pennsylvania. 

Amboccelia  gemmula  McChesney= Amboccelia  planoconvexa. 
AmbocGBlia  gregaria  Hall.  Chemung  (Dev.). 

Orthis  uuguiculus  Hall  (non  Phillips),  Geol.  New  York;  Rep.  Fourth  Dist.,  1843, 
p.  267,  fig.  5. 

Amboccelia  gregaria  Hall,  Tbirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p. 
81 ;— I'lfteentb  Rep.  Ibidem,  1862,  p.  186.— Williams,  Bull.  U.  S.  Geol.  Sur- 
vey, 3,  1884,  p.  11. 

AmbocGBlia  umbonata  var.  gregaria  Hall,  Pal.  New  York,  IV,  1867,  p.  261,  pi.  44, 
figs.  19-25. 

Loc.  New  York ;  Pennsylvania,  and  Virginia. 

Obs,  See  Martinia  subombona. 

AmbocoBlia  minuta  White.  Kinderhook  (L.  Carb.). 

Amboccelia  (Spiriferf)  minuta  White,  Proc.   Boston  Soc.  Nat.  Hist.,  IX,  1862, 

p.  26. 
Loc.  Hamburg,  Illinois,  and  Hannibal,  Missouri. 

AmbocGBlia  planoconvexa  (Shumard).  Upper  Carboniferous. 

Spirifer  planoconvexa  Shumard,  Geol.  Rep.  Missouri,  1855,  p.  202. — Geinitz,  Car- 
bon u.  Dyas  in  Nebraska,  1866,  p.  42,  pi.  3,  figs.  10-18. 

Amboccelia  gemmula  McChesney,  New  Pal.  Fossils,  1860,  p.  41 ;— Ibidem,  1865, 
pi.  1,  fig.  3. 

Spirifer  (Martinia)  planooonvexa  Meek  and  Hayden,  Pal.  Upper  Missouri,  Smith- 
sonian Cont.  to  Knowl.,  172,  Pt.  I,  1864,  p.  20,  figa«  »-«.— Meek,  Final  Rep. 
U.  S.  Geol.  Survey  Nebraska,  1872,  p.  184,  pi.  4,  fig.  4;  pi.  8,  fig.  2. 

Martinia  planoconvexa  McChesney,  Trans.  Chicago  Acad.  Sci.,  1, 1868,  p.  34,  pi.  1, 
fig.  3. 
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AmboocBlia  planoconveza  (Shumard) — Continued. 

Spirifera  (Martinia)  planoconyexa  Derby,  Ball.  CorueU  UdIv.,  1, 1874,  p.  19,  pi.  8, 
figs.  12, 16, 18;  pi.  9,  fig.  7.— White,  Wheeler*8  Geogr.  Geol.  Expl.  and  Survey 
weet  100  Merid.,  IV,  1875,  p.  135,  pi.  10,  fig.  3;— Thirteenth  Rep.  IndiuDa  State 
Geol.,  1884,  p.  134,  pi.  32,  figs.  23, 24.— Herrick,  BuU.  Denison  Univ.,  II,  1887, 
p.  46,  pi.  1,  fig.  12. — Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  85. 

Ambocceliaplanoconvexa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  56, 

pi.  39,  figs.  10-15. 
Xoc.  Missonri;  Iowa;  Ulinois;  Ohio;  Indiana;  Kansas;  Nebraska;  New  Mexico; 

Elko  Mountain,  Nevada;  Bomjardim  and  Itaituba,  Brazil. 

AmboocBlia  prsBombona  Hall.  Hamilton  (Dev.). 

Orthis  prsBumbona  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  167. 
AmbocoBlia  prseumbona  Hall,  Thirteenth  Rep.  Ibidem,  1860,  p.  71; — Pal.  New 

York,  IV,  1867,  p.  262,  pi.  44,  figs.  1-6. 
Loc.  Seneca,  Cayuga,  and  Canandaigua  lakes.  New  York. 

AmboocBlia  spinosa  Hall  and  Clarke.  Hamilton  (Dev.). 

Amboccelia  spinosa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pp.  56, 
363,  pi.  39,  figs.  16-18.— Clarke,  Thirteenth  Ann.  Rep.  N.  Y.  State  Geologist, 
1895,  p.  177,  pi.  4,  figs.  6-8. 

Loc,  Livingston  County,  New  York. 

Amboccelia  snbumbona  nall=Martinia  snbumbona. 

AmboocBlia  nmbonata  (Oonrad).  Marcellna-Chemong  (Dev.). 

Orthis  nnibonata  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842,  p.  264, 
pi.  14,  fig.  4.— HaU,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  167, 
figs.  1-3. 

Orthis  nucleus  Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843,  p.  180,  fig.  8. 

AmbocoBlia  umbonata  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860, 
p.  71;— Pal.  New  York,  IV,  1867,  p.  259,  pi.  44,  figs.  7-18.— Nettelroth,  Ken- 
tucky Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  86,  pi.  17,  figs.  25, 
26.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pi.  29,  tig.  17;  pi. 
39,  figs.  4-9. 

Martinia  umbonata  Herri ck,  Geol.  Ohio,  VII,  1895,  pi.  20,  fig.  3. 

I^oe,  New  York;  Pennsylvania;  Falls  of  Ohio. 

AmbocoBlia  umbonata  gregaria  Hall = Amboccelia  gregaria. 
AKPHIOEVIA  Hall.  Genotype  Pentamerus  elongatus  Yanuxem. 

Amphigenia  Hall,  Twentieth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1867,  p.  163;— 
Pal.  New  York,  IV,  1867,  pp.  374,  382.— Hall  and  Clarke,  Pal.  New  York, 
Vin,  Pt.  II,  1893,  p.  252;— Thirteenth  Ann.  Rep.  N.  Y.  State  Geologist,  1895, 
p.  848. 

Amphigenia  earta  (Meek  and  Worthen).  Oriskany  (Dev.). 

Strioklaodinia  elongata  var.  curta  Meek  and  Worthen,  Geol.  Survey  Illinois,  III, 
1868,  p.  402,  pi.  8,  fig.  1 ;  pi.  9,  fig.  5.— f  HaU  and  Clarke,  Pal.  New  York,  VIII, 
Pt.  II,  1893,  p.  254. 

Loc.  Union  County,  Illinois. 

Amphigenia  elongata  (Yanuxem).    Oriskany  and  Up.  Helderberg  (Dev.). 

Pentamanis  elongatus  Vannxem,  Geol.  N.  Y. ;  Rep.  Third  Dist.,  1842,  p.  132, 
fig.  1.— Hall,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  Tables  of  Organic  Remains. 

]flim«fteri0  elongatus  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  123, 
flge.  1,  2. 

R«iiflS6iUeria  elongata  Hall,  Twelfth  Rep.  Ibidem,  1859,  p.  38;~Pal.  New  York, 
m,  1859,  p.  453. 

StrioklftDdia  elongato  Billings,  Canadian  Jour.,  VI,  1861,  p.  267,  figs.  91,  92. 
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Amphigenia  elongata  ( Vaiiuxem) — Gontiuued. 

Stricklandinia  elongata  BillioKS,  Geol.  Canada,  1863,  p.  371,  tig.  390. 

Amphigenia  elongata  Hall,  Pal.  New  York,  IV,  1867,  p.  383,  pi.  58A,  figs.  21-24; 
pi.  59,  ligB.  1-11. — Billiags,  Cauadiua  Nat.  Geol.,  n.  ser.,  VII.,  1874,  p.  210.  — 
Rathbuu,  Proc.  Boston  Soc.  Nat.  Hist.,  XX,  1879,  p.  34.— Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  253,  pi.  73,  figs.  16-20;  pi.  74,  figs.  l-'J; 
pi.  76,  fig.  9. 

Loc.  New  York ;  Michigan;  Cayuga,  Ontario;  Rio Maecuruand  Rio  Cnrua,  Brazil. 

Amphigenia  elongata  snbtrigonalis  Hall.  Up.  Helderberg  (Dev.). 

Megan teris  Bubtrigonalls  Hall,  Tenth  Kep.N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  123. 
Amphigenia  elongata  var.  subtrigoualis  Hall,  Pal.  New  York,  IV,  1867,  p.  384. 
Loc.  Erie  County,  New  York. 

Amphigenia  elongata  undnlata  Hall.  Up.  Helderberg  (Dev.). 

Amphigenia  elongata  var.  undnlata  Hall,  Pal.  New  York,  IV,  1867,  p.  384,  pi. 
58A,  figs.  25-27. 

Loc.  Mackinac,  Michigan. 

AMPHISTBOPHIA  Hall  aud  Clarke.    Genotype  Strophoiiella  striata 

Hall. 

Amphistrophia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  292;  — 

Eleventh  Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  283. 
Oha.  Proposed  as  a  subgenus  of  Strophonella. 

ANABAIA  Clarke.  Genotype  A.  paraia  Clarke. 

Anabaia  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  141.— Hall  and  Clarke, 
Thirteenth  Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  805. 

Anabaia  paraia  Clarke.  Silurian. 

Anabaia  paraia  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  141,  HgH.  124-127. 
Loc,  Rio  Trombetas,  Province  of  Para,  Brazil. 

ANASTBOPHIA  Hall.  Genotype  Pentamerus  verneuili  Hall. 

Br:icliymeni8  Shaler  (non  Dej.,  18.34),  Bull.  Mus.  Comp.  Zool.,  4, 1865,  ]).  69. 

Anastrophia  Hall,  Twentieth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1867,  p.  163;— Pal. 
New  York,  IV,  1867,  p.  374.— Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Ken- 
tucky Geol.  Survey,  1889,  p.  47.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt,  II, 
1893,  p.  224;— Thirteenth  Ann.  h'ep.  N.  Y.  State  Geologist,  1895,  p.  839. 

Anastrophia  brevirostris  (Sowerby?)  Hall.  Niagara  (8il.). 

Terebratula  brevirostris  Sowerby,  Murchison's  Sil.  System,  1839,  p.  631,  pi.  13, 

fig.  15. 
Atrypa  brevirostris!  Hall,  Pal.  New  York,  II,  1852,  p.  278,  pi.  58,  tig.  1. 
Pentamerus  brevirostris  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  77. 
Rhynchonella  brevirostris  Billings,  Geol.  Canada,  1863,  p.  315,  fig.  324. 
Loc.  Lock  port,  New  York. 
Ohs.  Compare  with  Anastrophia  interplicata.     If  a  pentameroid,  this  species  is 

probably  identical  with  Anastrophia'  interplicata  Hall. 

Anastrophia  hemiplicata  W.  and  S.=Parastrophia  bemiplicata. 
Anastrophia  internascens  Hall.  Niagara  (Sil.). 

Anastrophia  verneuili  Hall  (non  Hall,  1859),  Twenty  -  eighth  Rep.  N.  Y.  State 
Mus.  Nat.  Hist.,  Doc.  ed.,  1876,  pi.  26,  figs.  41-49. 

Anastrophia  intemasoens  Hall,  Ibidem,  1879,  p.  168,  pi.  26,  figs.  41-49; — Eleventh 
Rep.  State  Geol.  Indiana,  1882,  p.  311,  pi.  26,  figs.  41^9.— Nettelroth,  Kentucky 
Fossil  Shells,  Mem.  Kentucky  G«ol.  Survey,  1889,  p.  47,  pi.  32,  figs.  17-20.— 
Beecher  and  Clarke,  Mem.  N.  Y.  State  Mus.,  1, 1889,  p.  32,  pi.  3,  figs.  14-16.— 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  221,  pi.  63,  fig.  30. 

Loc.  Waldron,  Indiana;  Louisville,  Kentucky ;  Milwaukee,  Wisconsin. 
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Anastrophia  interplicata  (HaJl).  IS'iagara  (Sil.). 

Atrypa  interplicata  Hall,  Pal.  New  York,  II,  1«62,  p.  275.  pi.  57,  fig.  2. 
Pentainenis  iuterplicatns  Hall,  rwelftk  Rei>.  N.  Y.  State  Cab.  Nat.  Hist.,  1859, 

p.  77. 
Anastrophia  interplicata  Miller,  American  Pal.  Foaails,  1877,  p.  104. — Hall  and 

Clarke,  Pol.  New  York,  VIII,  Pt.  11, 1893,  p.  224. 
Loe.  Lookport,  Now  York ;  Lon is v  11  le,  Kentucky;  Wisconsin. 
Ob8,  See  A.  brevirostris. 

Anastrophia  reversa  Miller =Parastrophia  reversa. 
Aiiantrophia  scofieldi  W.  and  S.=Para8trophia  scofieldi. 
Anastrophia  verneuili  Hall,  1876  (non  1859)= Anastrophia  internascens. 

Anastrophia  vemeuili  (Hall).  Lower  Helderberg  (Dev.). 

Atrypa  lacnnosa  Vannxem  (non  Sowerby),  Geol.  N.  Y. ;  Rep.  Third  Dist.,  1842,  p. 
n7,fi^r.3,  and  p.  119. 

Pentainenis  verneuili  Hall,  Tenth  Eep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  104, 
figs.  1, 2;— Pal.  New  York,  III,  1859,  p.  260,  pi.  48,  fig.  1.— Billings,  Geol.  Can- 
ada, 1863,  p.  957,  fig.  453. 

Anastrophia  yerneuili  Miller,  N.  American  Geol.  Pal.,  1889,  p.  334.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  224,  pi.  63,  figs.  31-38 ;  pi.  84,  figs. 
43,44. 

Ia>c.  Eastern  New  York;  Perry  County,  Tennessee;  Petermann  Fiord,  Greenland. 

Anazyga  recurvirostra  Davidson =Zygospira  recurvirostris. 
AHOPLIA  Hall  and  Clarke.  Genotype  Lepta^na  nucleata  Hall. 

Anoplia  Hall  and  Clarke,  Pal.  New  York,  VIll,  Pt.  I,  1892,  p.  309;— Eleventh 
Ann.  Bep.  N.  Y.  State  Geologist,  1894,  p.  293. 

Anoplia  nncleata  Hall.  Oriskany  and  Corniferons  (Dev.). 

Leptaena  nncleata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  ]>.  47. 
LeptsBuaf  nncleata  Hall,  Pal.  New  York,  III,  1859,  p.  419,  pi.  94,  fig.  1.— Meek 

and  Worthen,  Qeol.  Survey  Illinois,  III,  1868,  p.  393,  pi.  8,  fig.  8. 
Anoplia  nucleata  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  309,  pi. 

15A,  figs.  17,  18 ;  pi.  20,  figs.  14-17. 
Loc.  Albany  County,  New  York;  Alexander  County,  Illinois;  Cayuga,  Ontario. 
Ohs.  It  is  probable  that  Productella  nucleata  Nicholson  is  a  synonym  of  this 

species. 

AHOPLOTHECA  Bandberger  (emend  Hall  and  Clarke).    Genotype  Pro- 
dnctus  lamellosus  Sandberger=Terebratala  veuusta  Schnnr. 

Anoplotheca  F.  Sandberger,  Sitzb.  d.  k.  k.  Akad.  d.  Wissens.,  math  -naturw. 
Classe,  XVI,  1853,  p.  5;  XVIII,  p.  102.— Hall  and  Clarke,  Pal.  New  York, VI II, 
Pt.  II,  1893,  p.  129,  figs,  lia-121. 

LeptocoBlia  Hall,  Tenth  Kep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  108;— Twelfth 
Bep.,  Ibidem,  1859,  p.  32.  figs.  1,  2,  4;— Pal.  New  York,  III,  1859,  p.  447.— 
Billings,  Canadian  Jour.,  VI,  1861,  p.  351.— Hall,  American  Jour.  8ci., 
XXXVI,  1863,  p.  14.— Rominger,  American  Jour.  Sci.,  XXXV,  1863,  p.  84.— 
Hall,  Pal.  New  York,  IV,  1867,  p.  365.  -Dall,  American  Jour.  Conch.,  VII, 
1871,  p.  60. — Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Sur- 
vey, 1889,  p.  151.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  136. 

CcBlospira  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  59;— Trans. 
Albany  Institute,  IV,  1863,  p.  146;— Pal.  New  York,  IV,  1867,  p.  328.— Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  134,  figs.  122,  123. 

Bifida  Davidson,  Supplement  to  British  Dev.  Brach.,  Palipontographical  Soo., 
1882,  p.  27. 

Anoplotheca,  Ca^lospira,  and  Leptoccelia  Hall  and  Clarke,  Thirteenth  Ann.  Rep. 
N.  Y.  State  Geologist,  1895,  pp.  801-803. 
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AHOPLOTHECA  Sandberger  (emend  Hall) — Gontinaed. 

Ohs.  Hall  and  Clarke  have  shown  that  Anoplotheca  and  Bifida  are  synonymous 
terms  and  that  Ccelospira  is  also  stractnrally  identical.  The  latter  naiiie, 
however,  they  retain  as  a  subgenus  of  Anoplotheca.  While  the  brachydium 
is  not  yet  fully  known  in  LeptocoBlia,  all  its  other  characters  are  the  same 
as  those  of  Ccelospira.  Under  these  circumstances  it  appears  best,  for  the 
present  at  least,  to  refer  all  American  species  of  Leptoccelia  and  CcBlospira 
to  Anoplotheca. 

Anoplotheca  acntiplicata  (Oonrad).  Gorniferous  (Dev.). 

Atrypa  acntiplicata  Conrad,  Fifth  Ann.  Rep.  N.  Y.  Gfeol.  Survey,  1841,  p.  54. — 
Hall,  Fifteenth  Rep.  N.Y.  State  Cab.  Nat.  Hist.,  1862,  pi.  U,  fig.  17. 

Leptoccelia  acntiplicata  Hall,  Pal.  New  York,  IV,  1867,  p.  365,  pi.  67,  figs.  30-39. 

Ccelospira  acntiplicata  Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  136,  pi.  53, 
figs.  32-39. 

Loc.  Waterville,  Cassville,  Kast  Victor,  etc..  New  York. 

Anoplotheca  Camilla  (Hall).  Oriskany  and  Up.  Helderberg  (Dev.). 

Ctt^lospira  t^oncava  Hall  (non  Hall  1863),  Pal.  New  York,  IV,  1867.  p.  329. 
Ccelospira  Camilla  Hall,  Ibidem,  1867,  pi.  52,  figs.  13-19;— Twentieth  Rep.  N.  Y. 

State  Cab.  Nat.  Hist.,  1867,  p.  168.— Hall  and  Clarke,  Pal.  New  York,  VIII, 

Pt.  II,  1893,  p.  136,  pi.  53,  figs.  24-31. 
Loc.  Caledonia,  New  York;  county  of  Haldimand,  Ontario. 

Anoplotheca  concava  (Hall).  Lower  Helderberg  (Dev.). 

Leptoccelia  concava  Hall,  Tenth  Rep.N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  107;— 
Pal.  New  York,  III,  1859,  p.  245,  pi.  38,  figs.  1-7.— Billings,  Canadian  Jour., 
VI,  1861,  p.  352,  fig.  127 ;— Geology  Canada,  1863,  p.  869,  fig.  383 ;  p.  957,  fig.  451. 

Ccelospira  concava  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  60; — 
Trans.  Albany  Institute,  IV,  1863,  p.  146. — Meek,  American  Jour.  Sci.,  2d 
ser.,  XL,  1865,  p.  33.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 
134,  figs.  122, 123;  pi.  53,  figs.  20-23. 

Loc.  Albany  and  Schoharie  counties.  New  York ;  Kennedy  Channel,  Arctic  region. 

Anoplotheca  dichotoma  (Hall).  Oriskany  (Dev.). 

Leptoccelia  dichotoma  Hall,  Pal.  New  York,  III,  1859,  p.  452,  pi.  103B,  figs.  3.— 

Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  137. 
Loc.  Cumberland,  Maryland. 
Obn.  Possibly  the  young  of  Anoplotheca  flabellites. 

Anoplotheca  fimbriata  (Hall).  Oriskany  (Dev.). 

Leptoccelia  fimbriata  HaU,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  ^(3, 
fig.  3;— Pal.  New  York,  III,  1859,  p.  450,  pi.  103B,  fig.  2.— Hall  and  Clarke, 
Ibidem,  VIII,  Pt.  II,  1893,  p.  137,  pi.  53,  figs.  47-52,  54, 55. 

Loe.  Cumberland,  Maryland. 

Anoplotheca  flabellites  (Conrad).  Oriskany  and  Corniferons  (Dev.). 

Atrypa  flabellites  Conrad,  Fifth  Ann.  Rep.  N.  Y.  Geol.  Survey,  1841,  p.  55. 
Atrypa  palmata  Morris  and  Sbarpe,  Quart.  Jour.  G^l.  Soc.  London,  II,  1846, 

p.  276,  pi.  10,  fig.  5. 
Orthis  palmata  Sharpe  and  Salter,  I'rans.  Geol.  Soc.  London,  2d  ser.,  VII,  1856, 

p.  207,  pi.  26,  figs.  7-10. 
LeptocoBlia  propria  HaU,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  108. 
Leptocmlia  flabellites  Hall,  Twelfth  Rep.  Ibidem,  1859,  p.  33,  figs.  1,  2,  4;— Pal. 

New  York,  III,  1859,  p.  449,  pi.  103B,  fig.  1;  pi.  106,  fig.  1.— BiUings,  Cana- 

dian  Jour.,  VI,  1861,  p.  351,  fig.  126;— Geology  Canada,  1863,  p.  369,  fig. 

382.— Meek  and  Worthen,  Geol.  Survey  Illinois,  III,  1868,  p.  397,  pi.  8,  fig. 

3.— Billings,  Pal.  Fossils,  II,  1874,  p.  42,  pL  3,  figs.  5, 6. — Steinmann,  American 

Naturalist,  XXV,  1891,  p.  856.— A.  Ulrich,  N.  Jahrb.  f.  Mineral.,  Beilageband, 
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Anoplotheca  flabellites  (Conrad) — Oontinaed. 

VIII,  1882,  p.  60,  pi.  4,  figs.  9,  10-13.— HaU  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  II,  1893,  p.  137,  pi.  53,  figs.  40-46,  53.— Von  Ammon,  Zeits.  Gesells. 
ftir  Erdk.,  Berlin,  XXVIII,  1893,  p.  363,  fig.  7. 
Ortbis  aynuura  Salter,  Quart.  Jonr.  Geol.  Soc.  London,  XVII,  1861,  p.  68,  pi.  4, 

fig.  14. 

Orthis  palmata  Sbarpe  and  Salter,  Trans.  Oeol.  Soc.  London,  2d  ser.,  VII,  1856, 
p.  207,  pi.  26,  figs.  7-10. 

Lae,  Schoharie,  etc.,  New  York;  county  of  Haldimand,  Ontario;  Gasp^;  Cum- 
berland, Maryland;  Union  County,  Illinois;  Bolivia;  Tanquarassu,  Matto 
Groeso,  Brazil ;  Falkland  Islands ;  South  Africa. 

Anoplotheca  hemispherica  (Sowerby).  Clinton  (Sil.). 

Atrypa  hemispherica  Sowerby,  Murohison's  Silurian  System,  1839,  p.  639,  pi.  20, 

fig.  7.— Hall,  PaL  New  York,  II,  1852,  p.  74,  pi.  23,  fig.  10.— Billings,  Geology 

Canada,  1863,  p.  318,  fig.  337. 
Atrypa  hemisphericaf  HaU,  Geology,  N.  Y. ;  Rep.  Fourth  Diet.,  1843,  p.  73,  fig.  4. 
LeptoccBlia  hemispherica  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859, 

p.  77. — ^Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey, 

1889,  p.  152,  pi.  32,  figs.  21-23,  36-39.— Foerste,  Proc.  Boston  Soc.  Nat.  Hist., 

XXrV,  1890,  p.  325,  pi.  6,  figs.  18, 19. 
Atrypa  flabella  Shaler,  Bull.  Mns.  Comp.  Zool.,  4,  1865,  p.  68. 
CoBlospiraf  hemispherica  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

136,  pi.  82,  figs.  1-4  (f  pi.  52,  fig.  16). 
Loe,  England;  Rochester,  Sodus,  and  Walcott,  New  York;  Louisville,  Kentucky; 

Cumberland  Gap,   Tennessee;   Ringgold,  Georgia;  Collinsville,  Alabama; 

Ariaaig,  Nova  Scotia  (Ami) ;  Anticosti. 

Anoplotheca  infirequenfl  (Walcott).  Lower  and  Upper  Devonian. 

Trematoepira  infrequens  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  151, 

pi.  4,  fig.  3. 
Lac,  Lone  Mountain,  Nevada. 
05ff.  The  exterior  is  like  that  of  A.  flabellites. 

Anoplotheca  planooonveza  (Hall).  Clinton  (Sil.). 

Atrypa  planoconvexa  Hall,  Pal.  New  York,  II,  1852,  p.  75,  pi.  23,  fig.  11.— Bil- 
lings, Geology  Canada,  1863,  p.  318,  fig.  336. 

Leptoooslia  planoconvexa  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859, 
p.  78. — Nicholson  and  Hinde,  Canadian  Jour.,  n.  ser.,  XIV,  1874,  p.  144. 

Ccelospira  f  planoconvexa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 
p.  136,  pi.  52,  fig.  15;  pi.  53,  figs.  11-16. 

hoc,  Flamborough  Head,  Ontario;  Niagara  of  Wisconsin  (Whitfield). 

Anoplotheca  plicatola  (Hall).  Clinton  (Sil.). 

Atrypa  plioatula  Hall,  Geol.  N.  Y.;  Rep.  Fourth  Dist.,  1843,  p.  71,  fig.  4;— Pal. 

New  York,  II,  1852,  p.  74,  pi.  23,  fig.  9. 

Leptocoeliaf  plicatula  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859, 

p.  78. 
Rhynchonella  plicata  Miller,  N.  American  Geol.  Pal.,  1889,  p.  369. 

CoBlospiraf  plicatula  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  136, 

pL  52,  figs.  12-14;  pi.  82,  fig.  5. 

Loe,  Baynales  Basin,  New  York;  Niagara  of  Wisconsin  (Whitfield). 

AIETBI8  MoGoy  (emend  Hall  and  Clarke). 

Genotype  Terebratula  concentrica  von  Buch. 

Athyris  McCoy,  Carb.  Fossils  Ireland,  1844,  pp.  128, 146.— Hall,  Thirteenth  Rep. 
N.  T.  State  Cab.  Nat.  Hist.,  1860,  p.  73.— Billings,  Canadian  Jour.,  V,  1860, 

BuU.  87 10 
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ATHYEI8  McCoy  (emend  Hall  and  Clarke)— Gontinned. 

p.  273;— Ibidem,  VI,  1861,  p.  138;— Pal.  Fossils,  I,  1862,  p.  144.— Hall,  Twen- 
tieth Rep.  N.  Y.  State  Cab.  Nat.  HUt.,  1867,  pp.  152,  258;— Pal.  New  York, 
IV,  1867,  p.  282.— BiUlngs,  American  Joor.  Sci..  XLIV.  1867,  p.  48.— Herrick, 
Bull.  Denison  Univ.,  IV,  1888,  p.  14.— Nettelrotb,  Kentucky  Fossil  Sht'lls, 
Mem.  Kentucky  Geol.  Survey,  1889,  p.  87. — Hall  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  II,  1893,  p.  83,  fig.  57  on  p.  86;— Thirteenth  Ann.  Rep.  N.  Y.  State 
Geologist,  1895,  p.  777. 

Spirigera  d^Orbiguy,  Paris  Acad.  Sci.,  Comptes  Rendiis,  XXV,  1847,  p.  268. 

Euthyris  Quenstedt,  Petrefactenkunde  Deutsohlauds,  1871,  p.  442. 

Atbyria  americaua  Swallow  rrCleiothyris  roissjd. 

Athyris  angelica  Hall.  Chemung  (Dev.). 

Athyri8  angelica  Hall,  Fourteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1861,  p.  99  ;— 
Fifteenth  Rep.  Ibidem,  1862,  pi.  3.  figs.  10-13,  24;— Pal.  New  York,  IV,  1867, 
p.  292,  pi.  47,  figs.  9-20.— VVjilcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884, 
p.  148.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  90,  pi.  45, 
figs.  26-30. 

Loc.  Pbillipsbnrg,  Rock ville,  etc.,  New  York;  Meadville,  Pennsylvania;  Eureka 
district,  Nevada. 

AthyriB  angelica  oocidentalis  Wbiteaves.  Hamilton  (Dev.). 

Athyris  angelica  oocidentalis  Whiteavea,  Cont.  Canadian  Pal.,  I,  1891,  p.  227, 

pi.  32,  fig.  3. 
Loc.  Athabasca  River,  Canada. 

Athyris  ashlandensis  Herrick= A.  lamellosa. 

Athyris  biloba  (A.  Winchell).  Kinderhook  (L.  Carb.). 

Spirigera  biloba  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865,  p.  118. 
Loc.  Rockford,  Indiana. 

Oba.  This  Kpecios  is  not  well  established  and  is  based  upon  a  single  ventral 
valve. 

Athyris  blancha  Billing8=Meristella  blancha. 
Athyris  borealis  Billing8=Catazyga  erratica. 

Athyris  brittsi  Miller.  Middle  Devonian. 

Athyris  brittsi  Miller,  Eighteenth  Ann.  Rep.  Geol.  Survey  Indiana,  1894,  p.  314, 

pi.  9,  figs.  16-18. 
Loc.  Near  Ottervillo,  Missouri. 
0&«.  Probably  the  same  as  A.  spiriferoides. 

Athyris  caputserpentis  Swallow=Seminula  caputserpentis. 

Athyris  charitonensis  Swa]]ow=:Seminnla  charitonensis. 

Athyris  chloe  Bil]ings=Parazyga  hirsnta. 

Athyris  clara  Billings=Meriste]la  nasuta. 

Athyris  claytoni  Swallow =Semiuala  claytoni. 

Athyris  clintonensis  Swallow =Cleio thy ris  clintonensis. 

Athyris  clusia  Billings=Meri8tella  clusia. 

Athyris  concentrica  Billings  (non  voii  Biich)=A.  spiriferoides. 

Athyris  congesta  Conrad  =:Hyatella  congesta. 

Athyris  cora  Hall.  Hamilton  and  Chemung  f  (Dev.). 

Athyris  cora  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p.  94;— 
Fifteenth  Rep.  Ibidem,  1862,  pi.  3,  figs.  15,  16;— Pal.  New  York,  IV,  1867,  p. 
291,  pi.  47,  figs.  1-7.— Hall  and  Clarke,  Ibidem,  VIII,  Pt.  11,  1893,  p.  90,  pi. 
45,  figs.  6-10. 

Loc.  Delphi,  New  York. 
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AthyriB  (?)  corpulenta  (A.  Winchell).  Kiiiderhook  (L.  Garb.). 

Spirigera  corpulenta  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia;  1863,  p.  6. 
Loc,  Burlington,  Iowa. 

Athyris  crassicardinalis  White=Gleiothyri8  crassicardinalis. 
Athyris  craasirostra  Bil]ing8=Whitfleldella  cylindrica. 
Athyris  cylindrica  Billings  =:Whitfleldella  cylindrica. 

Athyris  densa  Hall  and  Clarke.  St.  Louis  (L.  Garb.). 

Athyris  deosa  HaU  aud  Clarke,  Pal.  New  York,  VIII,  Pt.  U,  1895,  p.  364,  pi.  46, 

figs.  6-12. 
Loc,  Washington  County,  Indiana;  Colesburg,  Kentucky. 
Ofrff.  Compare  with  Oentronella  ( f )  crassicardinalis. 

Athyris  dififerentis  McGhesney=Semiiiula  argentea, 
Athyris  eborea  A.  Winchell = A.  vittata. 
Athyris  euzona  Swallow =Seminula  formosa. 
Athyris(  f )  formosa  S wallow = Seminnla  formosa. 

Athyris  foltonensis  (Swallow).  Gorniferous  and  Hamilton  (Dev.). 

Spirigera  fultonensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  July  or  August,  1860, 
p.  650. 

Spirigera  minima  Swallow,  Ibidem,  1860,  p.  649. 

Athyris  vittata  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p.  89;— 
Pal.  New  York,  IV,  1867,  p.  289,  pi.  46,  figs.  1-4.— White,  Second  Ann.  Rep. 
Indiana  Bureau  of  Statistics  and  GeoL,  1880,  p.  502,  pi.  4,  figs.  8,  9; — ^Tenth 
Rep.  State  Geol.  Indiana,  1881,  p.  134,  pi.  4,  figs.  8,  9. — Nettelroth,  Kentucky 
Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  87,  pi.  16,  figs.  25-32.— 
Whiteaves,  Cont.  Canadian  Pal.,  I,  1892,  p.  228.— Hall  and  Clarke,  Pal.  New 
York,  VIU,  Pt.  II,  1893,  p.  90,  figs.  62,  63 ;  pi.  45,  figs.  1^.— Keyes,  Geol. 
Survey  Missouri,  V,  1895,  p.  90,  pi.  41,  fig.  1. 

Spirigera  eborea  A.  Winchell,  Rep.  Lower  Peninsula  Michigan,  1866,  p.  94. 

Loc.  Callaway  County,  Missouri;  Iowa  City  and  New  Buffalo,  Iowa;  Falls  of 
Ohio;  Alpena,  Michigan;  Lake  Winnipegosis,  Manitoba. 

06ff.  Specimens  of  S.  fultonensis  Swallow  and  S.  eborea  Winchell  in  the  writer's 
collection  prove  to  be  the  same  as  A.  vittata  Hall. 

Athyris  hannihalensis  (Swallow).  Ghouteau  (L.  Garb.). 

8]nrigera  hannihalensis  Swallow,  Trans.  St.  Louis  Acad.  8ci.,  I,  1860,  p.  649. 
Athyris  hannihalensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  90, 

pi.  46,  figs.  13-15.— Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  90,  pi.  40,  fig.  9. 
Loc,  Clarksville,  Hannibal,  etc.,  Missouri;  Sciotoville,  Ohio. 
Ohs,  Meek  was  inclined  to  regard  this  species  the  same  as  A.  lamellosa.    It  is, 

however,  distinct.    See  A.  missouriensis. 

Athyris  harpalyce  Billings =Whitfieldella  harpalyce. 

Athyris  hawiii  Swallow= Seminnla  hawui. 

Athyris  headi  Billings=Gatazyga  headi. 

Athyris  headi  anticostiensis  Billings =Gatazyga  erratica. 

Athyris  headi  borealis  Billings =Gatazyga  erratica. 

Athyris  hirsuta  Hall=Gleiothyris  hirsuta. 

Athyris  inorassata  Hall.  Burlington  (L.  Garb.). 

Athyris  inorassata  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  600,  p].  12,  fig. 

6.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  90,  pi.  46,  fig.  21; 

pi.  83,  fig.  39. 
Athyris  incrassatns  Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  91,  px.  41,  fig.  10. 
Loc,  Bnrlington,  Iowa;  Quincy,  Illinois;  Hannibal,  Missouri. 
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Athyris  intermedia  Nicholson  =:Whitfleldella  intermedia. 

Ath3rri8  intervarica  McChesney.  Barliugtou  (L.  Carb.). 

Athyris  intervarica  McChesney,  Descriptions  New  Pal.  Foss.,  1861,  p.  78. 

Loc.  Burlington,  Iowa. 

Oha.  May  be  the  same  as  A.  lamellosa  L'Eveill^. 

Athyris  (?)  jaoksoni  (Swallow).  Upper  Coal  Measures. 

Spirigera  jacksoni  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  p.  651. 
Loc,  Cass  County,  Missouri. 

Athyris  julia  Billings =Whitfieldella  julia. 
Athyris  jania  Billings =Hyattella  junia. 

Athyris  lamellosa  (I/Eveill^).  Waverly-Keokuk  (L.  Garb.). 

Spirifer  lamellosus  L'EveiU^,  M^m.  Soc.  G6ol.  de  France,  II,  1835,  p.  39,  figs. 

21-23. 
Athyris  lamellosa  Meek,  Pal.  Ohio,  II,  1875,  p.  283,  pL  14,  tig.  6.— Herrick,  Bull 

Denison  Univ.,  Ill,  1888,  p.  49,  pi.  2,  fig.  7.— HaU  and  Clarke,  PaL  New  York, 

VIII,  Pt.  II,  1893,  p.  90,  pi.  46,  figs.  16-20. 
Athyris  ashlandensis  Herrick,  Bull.  Denison  Univ.,  IV,  1888,  p.  24,  pi.  3,  fig.  6; — 

Geol.  Ohio,  VII,  1895,  pi.  23,  fig.  10. 
Loc.  Europe ;  Scioto ville,  and  Licking  County,  Ohio ;  Lebanon,  Kentucky ;  Craw- 

fordsville,  Indiana;  New  Mexico. 
Obs.  See  A.  intervarica  McChesney. 

Athyris  lara  Billings =Atrypa  lara. 

Athyris  maconensis  Swallow=Seminala  maconensis. 

Athyris  maia  Billings=Martinia  maia. 

Athyris  minima  Swallow=A.  fnltonensis. 

Athyris  minntissima  Webster.  Chemung  (Dev.). 

Athyris  minutissima  Webster,  American  Nat.,  XXII,  1888,  p.  1015. 
Loc.  Near  Rockford,  Iowa. 

Athyris  missouriensis  Swallow =Gleiothyris  missoariensis. 

Athyris  missonriensis  (A.  Winchell).  Choateau  (L.  Carb.). 

Spirigera  missouriensis  A.  WincheU,  Proo.  Acad.  Nat.  Sci.  Philadelphia,  1865, 

p.  117. 
Loc.  Louisiana,  Missouri ;  Medina  County,  Ohio. 
Obs.  Should  be  compared  with  A.  hannibalensis. 

Athyris  montioola  (White).  Lower  Carboniferous. 

Spirigera  monticola  White,  Wheeler's  (}eogr.  Geol.  Expl.  and  Survey  west  100 
Merid.,  Prel.  Rep.,  1874,  p.  16;— Final  Rep.  Ibidem,  IV,  1875,  p.  91,  pi.  5, 

fig.  11. 
Loc.  Mountain  Spring,  Nevada. 

Athyris  navifonnis  Billing8=Whitfieldella  naviformis. 
Athyris  nitida  Billings=  Whitlieldella  nitida. 
Athyris  obmaxima  McChe8ney=Cleiothyri8  obmaxima. 
Athyris  obvia  McChesney =Cleiothyri8  obvia. 

Athyris  ohioensis  (A.  Winchell).  Waverly  (L.  Carb.). 

Spirigera  ohioensis  A.  WincheU,  Proc.  Acad.  Nat.  Soi.  Philadelphia,  1865,  p.  118. 
Athyris  ohioensis  Herrick,  BnU.  Denison  Univ.,  Ill,  1888,  p.  49,  pi.  2,  fig.  1. 
Loc,  Akron  and  Sciotoville,  Ohio. 

Athyris  orbicularis  McChe8uey=Cleiothyris  orbicularis. 
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Athyris  (?)  ottervillensifl  Miller.  Middle  Devonian. 

Athyris  ottervillensis  Miller,  Eighteenth  Ann.  Rep.  Geol.  Survey  Indiana,  1894, 

p.  314,  pi.  9,  figs.  14, 15. 
Loe,  Near  Otterville,  Missouri. 

Athyris  papilioniformis  McChesuey.  Kaskaskia  (L.  Garb.). 

Athyris  spiriferoides  McChesuey  (non  Eaton,  1831),  Descriptions  New  Pal.  Foss., 

1860,  p.  46. 
Athjrrisf  papilioniformis  McChesney,  Ibidem,  1865,  pi.  6,  fig.  4; — Trans.  Chicago 

Acad.  Sci.^  I,  1868,  p.  33,  pi.  6,  fig.  4. 
Loc,  Fountain  Bin fi^,  Illinois. 

Athyris  parvirostris  Meek  and  Wortlien=Cleiothyri8  roissyi. 

AthyriB  parynla  Whiteaves.  Hamilton  (Dev.). 

Athyris  parvula  Whiteaves,  Cont.  Canadian  Pal.,  1, 1891,  p.  228,  pi.  32,  figs.  4,  5. 
Loc,  Athabasca  River,  Canada. 

Athyris  pectiniferaf  Swallow  (non  Sowerby)=Cleiothyri8  roissyi. 
Athyris  (?)  perinflata  McChesney.  Keokuk  (L.  Garb.). 

Athyris  perinflata  McChesney,  Descriptions  New  Pal.  Foss.,  1861,  p.  81. 
Loe,  Nanvoo,  Illinois. 

Athyris  persinuata  Meek=Seminala  porsinnata. 

Athyris  planosulcata  American  authors  (non  Phillips) =Cleiothyris 

roissyi. 
Athjrris  plattensis  Swallow  ==Seminula  plattensis. 

Athyris  polita  Hall.  Chemung  (Dev.). 

Atrypa  polita  Hall,  Geol.  N.  Y.;  Rep.  Fourth  Dist.,  1843,  Tables  of  Organic 

Remains,  65,  fig.  5. 
Athyris  f  polita  Hall,  Pal.  New  York,  IV,  1867,  p.  293,  pi.  47,  figs.  21-33. 
Athyris  polita  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  46,  figs.  1-5 
Loc,  Jasper,  Randolph,  and  Albion,  New  York. 

Athyri8*prinstana  Billings =Hindella  prinstana. 

Athyris  pronti  (Swallow).  Chouteau  (L.  Garb.). 

Spirigera  pronti  SwaUow,  Trans.  St.  Lonis  Acad.  Sci.,  I,  1860,  p.  649. 
Athyris  pronti  Keyes,  Geol.  Snrvey  Missouri,  V,  1895,  p.  91. 
Loc,  St.  Louis  County,  etc.,  Missouri. 

Athyris  reflexa  Swallow =Cleiothyris  reflexa. 

Athjrris  roissyi =01eiothyris  roissyi. 

Athyris  singletoni  Swallow=Seminula  singletoni. 

Athyris  (?)  solitaria  Billings.  Antieosti  (Sil.). 

Athyris  solitaria  Billings,  Catalogue  Sil.  Foss.  Antieosti,  1866,  p.  48. 
Loc,  Antieosti. 

Athyris  spiriferoides  McChesney  (non  Eaton) = A.  papilioniformis. 
A.thyris  spiriferoides  ( Baton).  Corniferous  and  Haniilton  (Dev.). 

Terebratola  spiriferoides  Eaton,  American  Jour.  Sci.,  XXI,  1831,  p.  137; — Geo- 
logical Text-book,  1832,  p.  46. 

Atrypa  concentrica  Conrad  (non  von  Bnoh),  Ann.  Rep.  Geol.  Survey  New  York, 
1838,  p.  111.— HaU, Geol.  New  York;  Rep.  Fourth  Dist,  1843,  p.  198,  fig.  5. 

Spirifera  spiriferoides  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  153, 
figs.  1,  2.— Rogers,  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  828,  fig.  667. 

Athyris  spiriferoides  HaU,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860, 
p.  93,  figs.  1-4;— Fifteenth  Rep.  Ibidem,  1862,  p.  180,  figs.  1-4;— Pal.  New 
York,  IV,  1867,  p.  285,  pi.  46,  figs.  5-31.— HaU  and  Clarke,  Pal.  New  York, 
YUI,  Pt.  II,  1893,  p.  89,  ligs.  60,  61 ;  pi.  45,  figs.  11-27. 
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Athyris  spiriferoides  (Eaton)—  Continued. 

Athyris  concentrica  Billings,  Canadian  Jonr.,  VI,  18*51,  p.  145,  figs.  54-57; — Geol. 

Canada,  1863,  p.  373,  fig.  399;  p.  385,  iig.  421. 
IjOc,  New  York ;  Pennsylvania ;  Maryland ;  Virginia ;  Cayuga  and  Widder,  Caua<la. 

Athyris  squamosa  Worthen=01eioth3rri8  sqaamosa. 
Athyris  sablamellosa  Hall=Cleiothyri8  roissyi. 
Athyris  subquadrata  Hall=Seininu]a  subquadrata. 
Athyris  sabtilita  Hall=Seminala  ar/s^entea. 
Athyris  trinucleus  Hal]=Seminala  trinacleus. 
Athyris  trisinuatus  McOhesney=Meristina  trisinaata. 
Athyris  tamida  Jioemer=Meristina  tumida. 

Athyris  (?)  tnmidula  Billings.  Anticosti  (Sil.). 

Athyris  tumidnla  Billings,  Catalogue  Sil.  Foss.  Anticosti,  1866,  p.  47. 

Loo,  Anticosti. 

Oht,  Probably  a  species  of  W bitfield ella. 

Athyris  (?)  tnrgida  Shaler.  Anticosti  (Sil.). 

Athyris  turgida  Shaler,  Bnll.  Mas.  Comp.  Zool.,  4,  1865,  p.  69. — Miller,  N.  Ameri- 
can Geol.  Pal.,  1889,  p.  335. 
Loc,  Anticosti. 

Ath3rTi8  nltravarica  McCbesney.  Keoknk  (L.  Garb.). 

Athyris  nltravarica  McCheeney,  Descriptions  New  Pal.  Fossils,  1861,  p.  79. 
Loc,  Keokuk,  Iowa. 

Athyris  nmbonata  Billings =Hindella  ambonata. 
Athyris  unisulcata  Billings=Pentagonia  unisnicata. 
Athyris  vittata  Hall=A.  fultonensis. 

ATRYPA  Dalman.  Genotype  Anoinia  reticularis  Linn«Tii8. 

Atrypa  Dalman,  Kongl.  Svenska  Vet.-Akad.  Handl.,  for  1827.  1828,  p.  102.— 
Billings,  Canadian  Nat.  Geol.,  I,  1856,  p.  134; — Canadian  Jour.,  VI,  1861,  p. 
264.— Whitfield,  Twentieth  Rep.  N.  V.  State  Cab.  Nat.  UisL,  1867,  p.  141,  pi. 
1.— Han,  Pal.  New  York,  IV,  1867,  p.  312.— Nettelrotb,  Kentucky  Fossil 
Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  88.— Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  II,  1893,  p.  163;— Thirteenth  Ann.  Rep.  N.  Y.  State  Geolo- 
gist, 1895,  p.  818. 

Atrypa  oequiradiata  Conrad =Renssel8eria  leqniradiata. 

Atrypa  acutiplicata  Conrad =Anoplotheca  acutiplicata. 

Atrypa  acntirostram  Ha]l=[lhynohonel1a  acutirostris. 

Atrypa  affinis  Vanuxeiu=A.  reticalaris. 

Atrypa  altilis  Hall=Camarotcechia  plena. 

Atrypa  ambigna  Hall=Camare]]a  ambigiia. 

Atrypa  aprinis  Hall=IToinoeospira  apriniformis. 

Atrypa  arata  Conrad = Pen taraerell a  arata. 

Atrypa  aspera  American  anthors=A.  spinosa. 

Atrypa  aspera  occidentalis  Hal]=A.  hystrix  occ.identalis. 

Atrypa  bidens  Hall=Rhynchonel]a  bidens. 

Atrypa  bidentata  Hal1=Bhynchone11a  bidentat.i. 

Atrypa  bisulcata  Hall  (non  Vanuxeni)=Cyclospira  bisnlcata. 

Atrypa  bisulcata  Vanuxem  (non  Hall)  =  Whitflcldolla  bisulcata. 

Atrypa  brevirostris  Hall=Ana8trophia  brevirostris. 
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Atrypa  calvini  Nettelioth=:  A.  rugo8a. 

Atrypa  camura  Hall=-TreiDat08pira  camura. 

Atrypa  capax  Conrad =Rhynchotrema  capax. 

Atrypa  chemungeiisis  Conrad= A.  reticularis. 

Atrypa  circulas  Hall^Parastrophia  bemiplicata. 

Atrypa  comis  Owen=Gypidula  comis. 

Atrypa  conceutrica  Conrad,  and  Hall= Atbyris  spiriferoides.    ' 

Atiypa  coDC'iuua  Hall=Nucleo8pir9,  couciuna. 

Ati*ypa  congesta  Conrad=Hyattella  congesta. 

Atrypa  congregata  Conrad =Camarot<echia  (;ongregata. 

Atrypa  contracta  Hall=Camarotoechia  con  tract  a. 

Atrypa  corallifera  Hall=Dictyonella  corallifera. 

Atrypa  crassirostrum  Hall= Whitfieldella  cylindrica. 

Atrypa  caboides  Vanuxem,  and  Hall=Hypotbyri8  cuboides. 

Atrypa  cuneata  Hall=Ebyncbotretra  cuueata  americana. 

Atrypa  cuspidata  Hall=Triplecia  cuspidata. 

Atrypa  cylindrica  Hall=Wbitfieldella  cylindrica. 

Atrypa  deflecta  Hall=Zygospira  deflecta. 

Atrypa  dentata  Hall=Itbyncbotrema  dentata. 

Atrypa  deBqnamata  Sowerby.  Middle  Devonian. 

Atrypa  desqnamata  Sowerby,  Trans.  Geol..  Soc,  2d  sor.,  Y,  1840,  pi.  56,  iigs. 

19, 20.— Walcott,  Mod.  U.  8.  Geol.  Survey,  VIII,  1884,  p.  150,  pi.  14,  fig.  4. 
Loc,  Europe;  Petoskey,  Michigan;  Eureka  district,  Nevada. 

Atrypa  disparilis  Hall=Atrypiua  disparilis. 
Atrypa  dubia  Hall=Protorhyncba  dabia. 
Atrypa  domosa  Hall==A.  spinosa. 
Atrypa  daplicata  Hall=Camarotcecbia  duplicata. 

Atrypa  ellipfoidea  Kettelrotb.  Corniferous  (Dev.). 

Atrypa  ellipsoidea  Nettelrotb,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol. 

Survey,  1889,  p.  90. 
Loc.  Falls  of  Ohio. 

Atrypa  elongata  Conrad  =:Ren88el^ria  ovoides. 
Atrypa  cmacerata  Hall=Itbyncbonella  emacerata. 
Atrypa  cqniradiata  Hall=Camarotijecliia  equiradiata. 
Atrypa  exigua  IIall=Zygo8pira  exigiui. 
Atrypa  oximia  Uall=Cainarot(jecbia  eximia. 
Atrypa  extaus  Einmons=Triplecia  extans. 
Atrypa  flabella  SbaltT=Anoplotbeca  liemispherica. 
Atrypa  flabellites  Co:u'ad=Anoplotbeca  liabellites. 
Atrypa  galeatus  Dalmau=Gypidula  galeata. 

Atrypa(?)  gibbosa  Hall.  Clinton  (Sil.). 

Atrypa  gibbosa  Hall,  Pal.  New  York,  II,  1852,  p.  79,  pi.  20,  tig.  10. 
Loc.  Cliiitou,  New  York. 

Atrypa  globaliformis  Vanuxem  =  Leiorbynchu8  globuliforme. 
Atrypa  bemiplicata  Hall=Pnra8tropbia  bemiplicata. 
Atrypa  bemispberica  Sowerby =Auoplotbeca  bemispberica. 
Atrypa  birsuta  Hall=Parazyga  birsuta. 
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Atrypa  hystrix  Hall.  Chemung  (Dev.). 

Atrypa  hyetrix  Hall,  Geology  N.  Y. ;  Rep.  Fourth  Diet.,  1843,  p.  271,  fig.  2.— Rog- 
ers, Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  829,  fig.  681.— Hall,  Pal.  New 
York,  ^^^  1867,  p.  326,  pi.  53A,  figa.  15-17.— Whitfield,  Geol.  Wisconsin,  IV, 
1882,  p.  333,  pi.  26,  fig.  5.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II, 
1895,  pi.  55,  fig.  23. 

Loc,  Stenben  County,  New  York;  Peunsylyania ;  Rocklbrd,  Iowa;  Milwaukee, 
Wisconsin. 

Ohs.  See  A.  spinosa. 

Atrypa  hystrix  elongata  Webster.  Chemung  (Dev.). 

Atrypa  hystrix  var.  elongata  Webster,  American  Nat.,  XXII,  1888,  p.  1104. 
Loc.  Near  Rockford,  Iowa. 

Atrypa  hystrix  occidentalis  Hall.  Middle  Devonian. 

Atrypa  aspera  var.  occidentalis  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  515, 
pi.  6,  fig.  3.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  55,  figs. 
18-20. 

Atrypa  aspera  Meek  and  Worthen,  Geol.  Survey  lUinois,  III,  1868,  p.  403,  pi.  13, 
fig.  7. 

Loo,  Independence,  Davenport,  etc.,  Iowa;  Rock  Island,  Illinois. 

Ohs.  This  variety  is  probably  more  closely  related  to  A.  hystrix  than  to  A.  aspera. 

Atrypa  hystrix  planosnlcata  Webster.  Chemung  (Dev.). 

Atrypa  hystrix  var.  planosnlcata  Webster,  American  Nat.,  XXII,  1888,  p.  1104. 
Loo,  Near  Rockford,  Iowa. 

Atrypa  imbricata  Hall  (non  Sowerby)=A.  uodostriata. 
Atrypa  impressa  Hall = A.  reticularis  impressa. 
Atrypa  impressa  Shaler  (non  Hall)=A.  reticularis. 
Atrypa  increbescens  Hall=Khynchotrema  insequivalvis. 
Atrypa  intermedia  Hall=Whitfieldella  intermedia. 
Atrypa  interplicata  Hall=Ajiastrophia  interplicata. 
Atrypa  laevis  Vanuxem=Meri8tella  laevis. 
Atrypa  lacunosa  Yanuxem^Anastrophia  verneuili. 
Atrypa  lamellata  Hall=Khynchonella  lamellata. 

Atrypa(?)  lara  (Billings).  Anticosti  (Sil.). 

Athyris  lara  Billings,  Catalogue  Sil.  Fobs.  Anticosti,  1866,  p.  47. 

Atrypa  lara  Davidson,  Suppl.  British  Sil.  Brach.,  Palseontographical  Soc.,  1882, 
p.  121. 

Loc,  Anticosti. 

Obs,  Said  to  have  a  true  Atrypa  loop  and  spires.  The  exterior  is  smooth.  Prob- 
ably the  type  of  a  new  genus. 

Atrypa  laticormgata  Foerste.  Clinton  (Sil.). 

Atrypa  lati-corrugata  Foerste,  Geol.  Ohio,  VII,  1895,  p.  591,  pi.  57A,  fig.  16. 
Loc.  Dayton,  Ohio. 

Atrypa  laticostata  Hall  (non  Phillips) =Camarot(jechia  contracta. 
Atrypa  lentiformis  Vanuxem=A.  reticularis. 
Atrypa  limitaris  Hall=Leiorhynchas  limitare. 

Atrypa  (?)  ling^nlata  Mcollet.  Lower  Carboniferous. 

Atrypa  lingulata  Nicollet,  Rep.  Hydrog.  Basin  Up.  Miss.  River,  1843,  p.  167. 
'^Subfusiform ;  valves  nearly  equally  convex;  inferior  valve  with  a  longitudinal 

sinus ;  base  projecting  in  the  middle,  the  margin  of  the  projection  truncated. 

St.  Louis,  and  also  the  bluff  beneath  Kockwell,  UlinoiB." 


8CHUCHKBT.]  4NDEX    AND    BIBLIOGRAPHY.  153 

Atrypa  marginalis  (Dalman).  Niagara  (Bil.). 

TerebratulA  marginalis  Dalmao,  Kongl.  Svenska  yet.-Akad.  Handl.,  for  1827, 

1828,  p.  59,  pi.  6,  fig.  6. 
Atrypa  marginalis  Boemer,  Sil.  Fauna  west.  Tennesaee,  1860,  p.  69,  pi.  5,  fig.  10. — 

BiUings,  Catalogue  Sil.  Foes.  Anticosti,  1866,  p.  46.— Hall  and  Whitfield, 

Twenty-fourth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1872,  p.  197.— Foerate, 

Proc.  Boston  Soo.  Nat.  Hist.,  XXIV,  1890,  p.  314,  pi.  6,  figs.  8,  9;— Geol.  Ohio, 

Vn,  1895,  p.  591,  pi.  25,  figs.  6,  9;  pi.  31,  figs.  8,  9.— HaU  and  Clarke,  PaL 

New  York,  VIII,  Pt.  II,  1895,  pi.  55,  figs.  24,  25. 
Trematospira  matthewsoni  McChesney,  Descriptions  New  Pal.  Foss.,  1860,  p. 

71;— Trans.  Chicago  Acad.  Scl.,  I,  1868,  p.  32,  pi.  7,  fig.  3. 
Atrypa  nodostriata  Foerste  (non  Hall),  Bull.  Denison  Univ.,  I,  1885,  p.  90,  pi. 

13,  fig.  9. 
Atrypa  marginalis  var.  mnltistriata  Foerste,  Proc.  Boston  Soc.  Nat.  Hist.,  XXIV, 

1890,  p.  316,  pi.  6,  fig.  8. 
Loc,  Europe ;  Anticosti ;  Dayton, Ohio;  Hanover,  Indiana ;  Louisville, Kentucky ; 

Decatur  County,  Tennessee;  Bridgeport,  Illinois. 

Atrypa  masonii  (Salter).  Silurian. 

Rhynchonellamasonii  Salter,  Sutherland's  Jour.  Voyage  BaffinsBay,etc.,  II,  1852, 
p.  ccxxi,  pi.  5,  fig.  5. — Etheridge,  Quart.  .Jour.  Geol.  Soc.  London,  XXXIV, 
1878,  p.  596. 

Loc,  Near  Wellington  Channel,  Bessels  Bay,  lat.  81^  6'. 

Atrypa  medialis  Yanaxem=Eatouia  medialiB. 
Atrypa  mesacostalis  Hall=Leiorhynchas  mesacostale. 

Atrypa  missoarieiunB  Miller.  Middle  Devonian. 

Atrypa  missouriensis  Miller,  Eighteenth  Ann.  Rep.  Geol.  Survey  Indiana,  1894, 

p.  315,  pi.  9,  figs.  19-21. 
Loc,  Near  Ottorville,  Missouri. 

Atrsrpa  modesta  Hall=Zygo8pira  modesta. 

Atrypa  nasuta  Conrad =Meristella  nasuta. 

Atrypa  naviformis  Hall= Whitfieldella  navifonnis. 

Atrypa  neglecta  Hall=Oamarot(echia  neglecta. 

Atrypa  nitida  Hall=Whitfle1della  nitida. 

Atrypa  nitida  oblata  Hall=Wliitfleldella  oblata. 

Atrypa  nodostriata  Foerste  (non  Hall) = A.  marginalis. 

Atrypa  nodostriata  Hall.  Clinton  and  Niagara  (Sil.). 

Atrypa  imbricata  Hall  (non  Sowerby),  Geol.  N.Y.;  Rep.  Fourth  Dist.,  1843, 
Tab.  Organic  Remains,  13,  fig.  1. 

Atrypa  nodostriata  Hall,  Pal.  New  York,  II,  1852,  p.  272,  pi.  56,  fig.  2.— Hall  and 
Whitfield,  Pal.  Ohio,  II,  1875,  p.  133,  pi.  7,  figs.  12-14. 

Loc,  Lockport,  New  York;  Yellow  Springs,  Ohio;  Louisville,  Kentucky;  Wis- 
consin. 

Atrypa  nucleolata  Hall = Whitfieldella  nucleolata. 

Atrypa  nucleus  Hall=:Triplecia  nucleus. 

Atrypa  nustella  Ga8telnau=Eatonia  peculiaris. 

Atrypa  oblata  nall= Whitfieldella  oblata. 

Atrypa  obtusiplicata  HallssCamarotcechia  obtusiplicata. 

Atrypa  octocostata  Conrad = Pen tamerella  arata. 

Atrypa  palmata  Morris  and  Sharpen  Anoplotheca  flabellites. 

Atrypa  peculiaris  GonradssEatonia  peculiaris. 
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Atrypa  phoca  (Salter).  Siluriau. 

Rhynchouella  phoca  Salter,  Sutherland's  Jour.  Voyage  Baffins  Bay,  etc.,  II,  1852, 

]».  ccxxvi,  pi.  5,  tigs.  1-3. 
Atrypa  phoca  Etheridge,  Quart.  Jour.  Geol.  8oc.  London^  XXXIV,  1878,  p.  576. 
Loc,  Cape  Riley,  Cornwallis,  Seal  Islands,  Bessels  Bay,  lat.  81^  &,  and  Dobbins 

Bay,  lat.  79^  41',  Arctic  America. 

Atrypa  planoconvexa  Hall==  Anoplotheca  planoconvexa. 
Atrypa  pleiopleura  Gourad=CaiDarotoechia  pleiopleura. 
Atrypa  plena  Hall=Oamarot€echia  plena. 
Atrypa  plicata  Hall=Rhyiichonella  plicata. 
Atrypa  plicatella  Hall=Ehynclionella  plicatella. 
Atrypa  plicatula  Hall = Anoplotheca  plicatula. 
Atrypa  plicifera  Hall=:Gainarot€bchia  plena. 
Atrypa  polita  Hall=Atliyris  polita. 
Atrypa  prisca  Vaiiuxein= A.  reticularis. 

Atrypa  pseudomarginalis  Hall.  Up.  Helderberg  (Dev.). 

Atrypa  pseudomarginalis  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist., 
1860,  p.  84;— Fifteenth  Rep.  ibidem,  1862,  p.  189;— Pal.  New  York,  IV,  18»57, 
p.  327,  pi.  53,  figs.  1,  2.— Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1895,  pi.  55, 
figs.  26,  27. 

Loc.  Schoharie,  New  York. 

Atrypa  quadricostata  Hall,  1843=Leiorhynchu8  quailricostatum. 
Atrypa  quadricostata  Hall,  1852=Hyattella  cougesta. 
Atrypa  rectiplicata  Conrad =Spirifer  rectiplicatas. 
Atrypa  recurvirostfis  Hall=Zyg08pira  recurvirostris. 

Atrypa  reticularis  (Linnaeus).  Silurian  and  Devonian. 

Anomia  reticularis  Linn<$,  Systema  Naturae,  ed.  xii,  1, 1767,  p.  1132. 

Atrypa  chemnngensis  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842,  p. 
265.— Vanuxem,  Geol.  New  York;  Rep.  Third  Dist.,  1842,  p.  182,  fig.  4. 

Hipparionyz  consimilaria  Vanuxem,  Geol.  New  York;  Rep.  Third  Dist.,  1842,  p. 
132,  fig.  2. 

Atrypa  affinis  Vannxem,  Geol.  New  York;  Rep.  Third  Dist.,  1842,  p.  88,  lig.  12.— 
Hall,  Ibidem,  Rep.  Fourth  Dist ,  1843,  p.  88,  fig.  12. 

Atrypa  prisca  Vanuxem,  Geol.  New  York ;  Rep.  Third  Dist.,  1842,  p.  139,  fig.  5. — 
HaU,  Ibidem,  Rep.  Fourth  Dist.,  1843,  p.  175,  fig.  5 ;  p.  198,  fig.  4. — Owen,  Geol. 
Expl.  Iowa,  Wisconsin,  Illinois,  1844,  pi.  12,  figs.  2,  10. — Billings,  Canadian 
Nat.  Gool.,  I,  1856,  p.  474,  pi.  7,  tig.  11. 

Atrypa  lentiformis  Vanuxem,  Geol.  New  York;  Rep  Third  Dist.,.  1842,  p.  163, 
fig.  3;  p.  164.— Hall,  Ibidem,  Rep.  Fourth  Dist.,  1843,  p.  215,  fig.  3. 

Stroi>homena  ithacensis  Vanuxem,  Geol.  New  York;  Rep.  Third  Dist.,  1^:42,  ]>. 
174,  fig.  2.    (On  the  authority  of  Professor  Williams.) 

Atrypa  tribulis  Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843,  p.  271,  fig.  3. 

Terebratula  prisca  Castelnau,  Essai  Syst.,  Sil.  FAmdrique  Scptentriounle,  1843, 
p.  40,  pi.  13,  fig.  8. 

Terebratula  reticularis  Hall,  American  Jour.  Sci.,  2d  ser.,  XX,  1849,  p.  227.— 
Yundell  and  Shumard,  Cont.  Geol.  Kentucky,  1847,  p.  10. 

Atrypa  reticularis  Hall,  Pal.  New  York,  II,  1862,  p.  72,  pi.  23,  tig.  8;  p.  270,  pi. 
55,  fig.  5.— Billings,  Canadian  Nat.  Geol.,  I,  1856,  p.  137,  pi.  2,  fig.  10.— Hall, 
Geol.  Survey  Iowa,  II,  1858,  p.  515;— Pal.  New  York,  III,  1859,  p.  253,  pi.  42, 
fig.  1. — Roemer,  Sil.  Fauna  west.  Tennessee,  1860,  p.  69,  pi.  5,  fig.  9. — Bil- 
lings, Canadian  Jour.,  VI,  1861,  p.  2^,  tigs.  84-87;— Geol.  Canada,  1863,  p.  318, 
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Atrypa  reticularis  (Linnseus) — Gontiuaed. 

fig.  335;  p.  384,  tig.  416.— Hall,  Pal.  New  York,  IV,  1867,  p.  316,  pi.  52,  figs. 
1-^,  7-12;  pi.  53,  figs.  3-19;  pi.  53A,  figs.  22, 23.— Meek,  Trans.  Chicago  Acad. 
Sci.,  I,  1868,  p.  97,  pi.  13,  fig.  13. — Meek  and  Worthen,  Geol.  Survey  Illinois, 

III,  1868,  p.  432,  pi.  13,  fig.  11.— Meek,  Simpson's  Rep.  Expl.  Great  B:isin 
Terr.  Utah,  1876,  p.  347,  pi.  1,  fig.  6;— King's  U.  S.  Geol.  Survey  Expl.  40tli 
Pari.,  IV,  1877,  p.  38,  pi.  1,  fig.  7;  pi.  3,  fig.  6.— Etheridge,  Quart.  Jour. 
Geol.  Soc.  London,  XXXIV,  1878,  p.  596.— Hall,  Twenty-eighth  Rep.  New 
York  State  Mus.  Nat.  Hist.,  1879,  p.  162,  pi.  25,  figs.  44-47.— White,  Sec. 
Ann.  Rep.  Indiana  Bureau  Statistics  and  Geol.,  1880,  p.  502,  pi.  5,  figs.  7-9; — 
Teuth  Rep.  State  Geol.  Indiana,  1881,  p.  134,  pi.  5,  figs.  7-9 ;— Ihidem, 
Eleventh  Rep.,  1882,  p.  304,  pi.  25,  figs.  44-47.— Whitfield,  Geol.  Wisconsin, 

IV,  1882,  p.  333,  pi.  26,  fig.  6.— Walcott,  Mon.  U.  8.  Geol.  Survey,  VIII, 
1884,  p.  150,  pi.  14,  fig.  6. — Beecher  and  Clarke,  Mem.  New  York  State  Mns. 
Nat.  Hist.,  1, 1889,  p.  51,  pi.  4,  figs.  12-20.— Nettel roth,  Kentucky  Fossil  Shells, 
Mem.  Kentucky  Survey,  1889,  p.  91,  pi.  14,  figs.  12-23;  pi.  15,  fig.  1. — Foerste, 
Proc.  Boston  Soc.  Nat.  Hist.,  XXIV,  1890,  p.  314.— Whiteaves,  Cont.  Cana- 
dian Pal.,  I,  1892,  p.  289,  pi.  37,  fig.  8.— Hall  and  Clarke,  Pal.  New  York, 
VIU,  Pt.  n,  1893,  p.  165,  fig.  153;  pi.  55,  figs.  1-17.— Herrick,  Geol.  Ohio, 
VII,  1895,  pi.  20,  fig.  7. 

Atrypa  impressa  Shaler  (non  Hall),  Bull.  Mus.  Comp.  Zool.,  4,  1865,  p.  68. 
Loc.  A  characteristic  fossil  of  the  Silurian  and  Devonian  throughout  the  world. 

Atrypa  reticularis  impressa  HaH.  Schoharie  grit  (Dev.). 

Atrypa  impressa  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p.  122, 

figs.  1-7;— Pal.  New  York,  IV,  1867,  p.  315,  pi.  51,  figs.  1-9. 
Loc.  Schoharie,  Clarksville,  etc..  New  York. 

Atrypa  reticularis  niagarensis  Nettelrotli.  Niagara  (Sil.). 

Atrypa  reticularis  var.  niagarensis  Nettelroth,  Kentucky  Fossil  Shells,  Mem. 

Kentucky  Geol.  Survey,  1889,  p.  92,  pi.  32,  figs.  5-8,  44-47. 
Loc.  Jefi*er8on  County,  Kentucky;  Clarke  County,  Indiana. 

Atrypa  reticularis  nnntia  Hall  and  Whitfield.  Hamilton  (Dev.). 

Atrypa  reticularis  Hall,  Pal.  New  York,  IV,  1867,  p.  316,  pi.  51,  figs.  10-24. 
Atrypa  reticularis  var.  nnntia  Hall  and  Whitfield,  Twenty-fourth  Rep.  New 

York  State  Cab.  Nat.  Hist.,  1872,  p.  199. 
Loc,  Falls  of  Ohio. 

Atr]rpa  reticularis  ventricosa  HaH  and  Whitfield.  Hamilton  (Dev.). 

Atrypa  reticularis  HaU,  Pal.  New  York,  IV,  1867,  p.  316,  pi.  52,  figs.  4-6. 
Atrypa  reticularis  var.  ventricosa  HaU  and  Whitfield,  Twenty-fourth  Rep.  New 

York  State  Cab.  Nat.  Hist.,  1872,  p.  199. 
Xoc.  FallM  of  Ohio. 

Atrypa  robusta  Hall=Rhynchonella  robiista. 
Atrypa  rostrata  Hall=Meristella  rostrata. 

Atr]rpa  rogosa  Hall.  Niagara  (Sil.). 

Atrypa  rugosa  Hall,  Pal.  New  York,  II,  1852,  p.  271,  pi.  56,  fig.  1.— Hall  and 

Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  171. 
Rhynchonella  rugosa  Billings,  Geol.  Canada,  1863,  p.  315,  fig.  321. 
Atrypa  calvini  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey, 

1889,  p.  89,  pi.  32,  figs.  64-66. 
Loe.  Lockport,  New  York;  Anticosti;  Osgood,  Indiana;  Louisville,  Kentucky. 

Atrypa  scitnla  Hall=Charionella  scitnla. 

AtTy])a  semiplicata  Conrad = Rhynchonella  senuplicata. 

Atrypa  singalaris  yanaxem=Eatonia  singnlaris. 
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Atrypa  sordida  Hall=Bh3nichoiiella  sordida. 

Atr3rpa spinosa  Hall.  GorniferonsChemnDg  (Dev.). 

Atrypa  spiDOsa  Hall,  Geol.  New  York;  Rep.  Fourth  Diet.,  1843,  p.  200,  fi«;8. 
1, 2.— Whitfield,  Geol.  Wisconsin,  IV,  1882,  p.  333,  pi.  26,  fig«.  7, 8.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  55,  figs.  21, 22. 

Atrrpa  dnmosa  Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843,  p.  271,  fig.  1. 

Atrypa  aspera  Hall  (non  Schlotheim),  Tenth  Rep.  New  York  State  Cab.  Nat. 
Hist.,  1857,  p.  168.— Rogers,  Geol.  Pennsylvania,  II,  1858,  Pt.  II,  p.  828,  fig. 
671.— Meek,  Trans.  Chicago  Acad.  Sd.,  I,  1868,  p.  96,  pi.  13,  fig.  12.— Net- 
telroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  88, 
pi.  14,  figs.  1-11. 

Atrypa  aspera  vel  aspera  Hall,  Pal.  New  York,  IV,  1867,  p.  322,  pi.  53A,  figs. 
1-14,  18,  24,  25. 

Atrypa  aspera f  Meek,  Simpson's  Rep.  Expl.  Great  Basin  Terr.  Utah,  1876,  p. 
348,  pi.  1,  fig.  2. 

Atrypa  reticularis  var.  aspera  Whiteaves,  Cont.  Canadian  Pal.,  I,  1891,  pp. 
229,289. 

Loc.  New  York;  Pennsylvania;  Maryland;  Virginia;  Kentucky;  Ohio;  Illinois; 
Iowa;  Wisconsin;  Ontario;  Lockhart  and  Athabasca  rivers,  etc..  Northwest 
Territory,  Canada. 

Obff.  The  Coraiferous  limestone  specimens  of  A.  spinosa  are  not  always  easily 
distinguished  from  A.  reticularis.  The  fewer  plications  of  the  former, 
however,  will  usually  distinguish  it  from  the  latter  species.  This  tendency 
to  fewer  plications  is  more  marked  in  the  Hamilton  formation  and  attains 
its  climax  in  the  Chemung,  where  the  species  is  known  as  A.  hystrix. 

Atrypa  subtrigonalis  Hall=EhyDchoiieUa  sabtrigonalis. 
Atiypa  salcata  Yanaxem=Whitfieldella  sulcata. 
Atrypa  tenailineata  Hall=Dalmanella  teuuilineata. 
Atrypa  tribulis  Hall=A.  reticularis. 
Atrypa  unguiformis  Hall=Hipparionyx  proximus. 
Atrypa  unisulcata  Conrad=:PeDtagonia  uuisnlcata. 

ATBTPIVA  Hall  and  Clarke.        Genotype  LeptocoBlia  imbricata  Hall. 

Atrypina  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  161,  lig.  152;— 
Thirteenth  Ann.  Rep.  New  York  State  Oeologist,  1895,  p.  815. 

AtTjrpina  clintoni  Hall  and  Clarke.  Clinton  (Sil.). 

Atrypina  clintoni  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  162,  pi. 

53,  figs.  7,  17-19;  pi.  83,  fig.  6. 
Loc,  Orleans  County,  New  York. 

Atrypina  diBparilis  (Hall).  Niagara  (Sil.). 

Atrypa  disparilis  HaU,  Pal.  New  York,  11,  1852,  p.  277,  pi.  57,  fig.  6.— Hall  and 

Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  53,  figs.  1-4. 
Leptocoelia  disparilis  Hall,  Twelfth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1859, 

p.  77. 
Trematospiraf  disparilis  Hall,   Sixteenth  Rep.,   Ibidem,  1863,  p.  60; — Trans. 

Albany  Institute,  IV,  1863,  p.  146. 
CcBlospira  disparilis  Hall,  Twenty-eighth  Rep.  New  York  State  Mus.  Nat.  Hist., 

1879,  p.  162,  pi.  25,  figs.  39-43 ;— Eleventh  Rep.  State  Geol.  Indiana,  1882, 

p.  363,  pi.  25,  figs.  39-43.— Beecher  and  Clarke,  Mem.  New  York  State  Mus. 

Nat.  Hist.,  I,  1889,  p.  64,  pi.  5,  figs.  17-23. 
Loc,  Wolcott,  New  York ;  Waldron,  Indiana. 
Obff.  Davidson  in  1882  regarded  this  species  the  same  as  Atrypa  barrandei  of 

Europe. 
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Atrypina  imbricata  Hall.  Lower  Helderberg  (Dev.). 

Leptoccelia  imbricata  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857, 

p.  108;— Pal.  New  York,  III,  1859,  p.  246,  pi.  38,  figs.  8-13.— BiUings,  Geol. 

Canada,  1863,  p.  957,  fig.  452. 
Trematospira  imbricata  Hall,  Sixteenth  Rep.  New  York  Stat«  Cab.  Nat.  Hist., 

1863,  p.  60;— Trans.  Albany  Institute,  IV,  1863,  p.  146.— Keyes,  Geol.  Survey 

Missouri,  V,  1895,  p.  96. 
Trematoepira  f  imbricata  Meek  and  Worthen,  Geol.  Survey  Illinois,  lU,  1868,  p. 

381,  pi.  7,  fig.  2. 
Atrypina  imbricata  Hall  and  Clarke,  Pal.  New  York,  VUI,  Pt.  U,  1895,  pi.  53, 

figs.  5,  6,  8-10. 
Loc,  Albany  and  Schoharie  counties,  New  York ;  Perry  County,  Missouri. 

Atrypisa  intennedia  (Hall).  Arisaig  (Sil.). 

Leptoccelia  intermedia  Hall,  Canadian  Nat.  Geol.,V,  1860,  p.  147,  fig.  5. — Daw- 
son, Acadian  Geology,  3d  ed.,  1878,  p.  598,  fig.  202. 
Loc,  Arisaig,  Nova  Scotia. 

Avicula  desquamata  Hall=Obolella  crassa. 

AVLACOBHTVOHXrS  Dittmar.  Genotype  A.  pacbti  Dittmar. 

Aalaoorhynohus  Dittmar,  Verhand.  Kais.  Mineral.  Gessel.  St.  Petersburg,  2d 
ser.,VII,  1871,  p.  1,  pi.  1,  figs.  1-13.— Hall  and  Clarke,  Pal.  New  York,  VIII, 
Pt.  II,  1893,  p.  311;— Thirteenth  Ann.  Rep.  New  York  State  Geologist,  1895, 
p.  904. 

Isogramma  Meek  and  Worthen,  Geol.  Survey  Illinois,  V,  1873,  p.  568. 

AnlaooriiyiiohiiB  millipimotatam  (Meek  and  Worthen).       Up.  Coal  Meas. 

Chonetesf  f  millipnnctata  Meek  and  Worthen,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 
1870,  p.  35;— Geol.  Survey  Illinois,  V,  1873,  p.  566,  pi.  25,  fig.  3. 

Isogramma  millipnnctata  Meek  and  Worthen,  Ibidem,  1873,  p.  568. 

Aulacorhyuchus  millipunctatus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II, 
1883,  p.  312,  pi.  83,  figs.  14,  15. 

Chonetes  millipunctatus  Keyes,  Geol.  Survey  Missouri,  V,  p.  54. 

Loc.  Marion  County,  Illinois;  Kansas  City,  Missouri. 

Aolosteges  gnadalupensis  Sbnmard=Stropbalosia  guadalnpensis. 
Aulosteges  spondyliformis  White  and  St.  Jolin=:Strophalosia  spondy- 

lifonnis. 
Barrandella  Hall  and  Glarke=Clorinda. 

BABBOISELLA  Hall  and  Clarke.  Genotype  Lingula  subspatulata 

Meek  and  Worthen  (non  Hall  and  Meek). 

BaiToisella  Hall  and  Clarke,  Pal.  New  York,  Extract,  VIII,  Pt.  I,  1890,  p.  62;— 
Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  62,  64;— Eleventh  Ann.  Rep.  New  York 
State  Geologist,  1894,  p.  230. 

Barroiiella  subfpatolata  (Meek  and  Worthen).  Black  Slate  (Dev.). 

Lingula  subspatulata  Meek  and  Worthen  (non  Hall  and  Meek),  Geol.  Survey 

IlUnois,  III,  1868,  p.  437,  pi.  13,  iig.  1. 
Lingula  subspatulata f  A.  Winchell,  Proc.  American  Phil.  Soc.,  XII,  1870,  p.  248. 
fiarroisella  subspatulata  Hall  and  Clarke,  Pal.  New  York,  VUI,  Pt.  I,  1892, 

p.  63,  pi.  2,  figs.  14-16  and  p.  164. 
Loo,  Joneeboro,  Illinois ;  Louisville  and  Lebanon,  Kentucky ;  Rockford,  Indiana. 

BEACHIA  Hall  and  Clarke.  Genotype  Meganteris  suessana  Hall. 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  260;— Thirteenth 
Ana.  Bep.  New  York  State  Geologist,  1896,  p.  860. 
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Beachia  suessana  Hall.  Oriskany  (Dev.). 

Megan teris  suessana  Hall,  Tenth  Rep.  New  York  Stalfe  Cab.  Nat.  Hist.,  1857, 

p.  100. 
Rensselteria  suessana  Hall,  Pal.  New -York,  III,  1859,  p.  459,  pi.  107,  figs.  1-15. 
Beachia  suessana  Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  260,  pi.  77, 

figs.  1-11. 
Loc.  Cumberland,  Maryland;  nearRondout,  New  York. 

BEECHERIA  Hall  and  Clarke.    Genotype  B.  davidsoui  Hall  and  Clarke. 

Beecheria  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  300;— Thirteenth 
Ann.  Rep.  New  York  State  Geologist,  1895,  p.  866. 

Beecheria  davidsoni  Hall  and  Clarke.  Upper  Carboniferous. 

Beecheria  davidsoni  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  300, 

fig.  224,  pi.  79,  figs.  33-36. 
Loc.  Windsor,  Nova  Scotia. 

BILLING8ELLA  Hall  and  Clarke. 

Genotype  Orthis  pepina  Hall=0.  coloradoensis  Sliuniard. 

Billingsella  and  Protorthis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 
pp.  230, 231 ;— Eleventh  Ann.  Rep.  New  York  State  Geologist,  1894,  p.  273. 

Obi.  Protorthis  was  founded  on  Orthis  billingsi  Hartt,  a  species  rarely  found  in 
good  preservation.  The  diagnostic  character  was  supposed  to  be  the  pres- 
ence of  a  rudimentary  spondylium  and  the  absence  of  a  deltidiuiu.  In  the 
National  Museum  collection,  however,  there  are  two  artificial  casts  of  the 
ventral  valve  made  from  Hartt's  original  specimens  and  other  material 
collected  by  Mr.  Walcott,  showing  O.  billingsi  to  be  without  a  spondylium. 
The  rostral  plate  is  the  deltidium  distorted  by  pressure  to  which  these 
shells  have  been  subjected.  The  only  character  of  generic  import>ance  is 
that  the  geologicaUy  older  species  of  Billingsella  have  a  more  rudimentary 
or  nearly  obsolete  cardinal  process  than  the  type  species.  This  difference, 
however,  hardly  justifies  the  retention  of  Protorthis. 

Billingsella  alberta  (Walcott).  Middle  Cambrian. 

Orthisina  alberta  Walcott,  Proc.  U.  S.  National  Mus.,  XI,  1888,  p.  442. 
Loc.  Mount  Stephan,  British  Columbia. 

Billingsella  billingsi  (Hartt).  Middle  Cambrian. 

Orthis  billingsi  Hartt,  Dawson's  Acadian  Geology,  2d  ed.,  1868,  p.  644,  fig.  223.— 
Walcott,  Bull.  U.  S.  Geol.  Survey,  10,  1884,  p.  17,  pi.  1,  tig.  1.— Matthew, 
Trans.  Royal  Soc.  Canada,  III,  1886,  p.  43. 

Orthisf  billingsi  Matthew,  Ibidem,  VIII,  1891,  p.  131. 

Protorthis  billingsi  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  219, 
232,  pi.  7A,  figs.  14-20. 

Loc.  St.  John,  New  Brunswick. 

Billingsella  coloradoensis  (Shumard).  Upper  Cambrian. 

Orthis  coloradoensis  Shumard,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  p.  627. 

Orthis  i>epina  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p.  134, 
pi.  6,  figs.  23-27;— Trans.  Albany  Institute,  V,  1867,  p.  113.— Whitfield, 
Geol.  Wisconsin,  IV,  1882,  p.  170,  pi.  1,  figs.  4,6. 

Orthis?  (Orthisinaf)  pepina  Hall,  Second  Ann.  Rep.  New  York  State  (>eologist, 
1883,  pi.  37,  figs.  16-19. 

Billingsella  pepina  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  230,  pi. 
7,  figs.  16-19;  pi.  7A,  figs.  7-9. 

Orthis  (Billingsella)  pepina  Sardeson,  Bull.  Minnesota  Acad.  Nat.  Sci.,  IV,  1896, 
p.  96. 

Loc.  Burnett  County,  Texas;  Lake  Pepin,  Minnesota ;  St.  Croix  River  and  Ber- 
lin, Wisconsin. 
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BillingseUa  festinata  (Billings).  Lower  Cambrian. 

Orthisiua  festinata  Billings,  Pal.  Fossils,  I,  1861,  p.  10,  figs.  11,  12;'-Geol.  Ver- 
mont, II,  1861,  p.  949,  figs.  350-352;— American  Jour.  Sci.,2d  ser.,  XXXIII, 
1862,  p.  105;— Geology  Canada,  1863,  p.  284,  fig.  289.— Waloott,  Bull.  U.  8. 
Geol.  Survey,  30,  1886,  p.  120,  pi.  7,  fig.  7;— Tenth  Ann.  Rep.  U.  8.  Geol. 
Survey,  1891,  p.  613,  pi.  72,  fig.  7. 

BillingseUa  festinata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  230. 

Loe.  Swanton,  Vermont;  York,  Pennsylvania. 

Billingsella  (?)  grandseva  (Billings).  Galciferous  (Ord.). 

Orthisina  grandseva  Billings,  Canadian  Nat.  Geol.,  IV,  1859,  p.  349,  fig.  1; — 

Geology  Canada,  1863,  p.  113,  fig.  21. 
Billingsellaf  grandflBva  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  231. 
/yoc.  Miugan  Inland,  Gulf  of  St.  Lawrence. 

Billingsella  latonrenflis  (Matthew).  Middle  Cambrian. 

Kutorgina  latourensis  Matthew,  Trans.  Royal  Soc.  Canada.  Ill,  1886,  p.  42,  pi.  5, 
fig.  18.— Hall  au^.  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  jip.  93,  95,  233, 
pi.  4,  figs.  18-20. 

Loe,  Portland,  New  Brunswick. 

BOlingsella  (?)  lanrentina  (Billings).  Auticosti  (Sil.). 

Orthis  lanrentina  Billings,  Geol.  Survey  Canada;  Rep.  for  1856, 1857,  p.  297 ; — Pal. 

Fossils,  I,  1862,  p.  138,  fig.  115. 
Billingsellaf  lanrentina  Hall  and  Clarke,   Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 

194,  231,  238,  pi.  7A,  figs.  1-6. 
hoc.  Anlicosti. 

Billingsella  orientalis  (Whitfield).  Lower  Cambrian. 

Orthisina  orientalis  Whitfield,  Bull.  American  Mus.  Nat.  Hist.,  I,  1884,  p.  144, 
pi.  14,  fig.  6.— Walcott,  Bull.  II.  S.  Geol.  Survey,  30,  1886,  p.  120,  pi.  7, 
fig.  6;— Tenth  Ann.  Rep.  U.  8.  Geol.  Survey,  1891,  p.  613,  pi.  72,  fig.  8. 

Billingsella  orientalis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  230. 

Loc.  Georgia  and  Swauton,  Vermont. 

Billingsella  (?)  primordiaHs  (Whitfield).  Galciferons  (Ord.). 

Streptorbynchusf  primordiale  Whitfield,  Bull.  American  Mus.  Nat.  Hist.,  1, 1886, 

p.  301,  pi.  24,  fig.  7. 
Billingsellaf  primordiale  Hall  and  Clarke,  Pal.  New  York,  VIII, Pt.  1, 1892,  p.  231. 
Loc,  Fort  Cassin,  Vermont. 

Billingsella  qnacoensis  (Matthew).  Middle  Cambrian. 

Orthis  qnacoensis  Matthew,  TrauH.  Royal  Soc.  Canada,  III..  1886,  p.  43,  pi.  5, 

fig.  20. 
Orthis f  qnacoensis  Matthew,  Ibidem,  VIII,  1891,  p.  131. 
Protorthis  qnacoensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  j).  232, 

pi.  7A,  fig.  21. 
Loc.  Portland  and  St.  Martins,  New  Brunswick. 

Billingsella  transversa  (Walcott).  Lower  Cambrian. 

Orthisinaf  trjinsversa  Walcott,  Bull.  U.  S.  Geol.  Survey,  30,  1886,  p.  121,  pi. 

7,  fig.  5;— Tenth  Ann.  Rep.  II.  S.  Geol.  Survey,  1891,  p.  613,  pi.  72,  fig.  9. 
Billingsella  transversa  Hall  and  Clarke,  PaJ.  New  York,  VIII,  Pt.  I,  1892,  p.  230. 
Lot'.  Georgia,  Vermont. 

Billingsella  whitfieldi  (Walcott)^  Lower  Cambrian. 

Kutorgina  whitfieldi  Walcott,  Mou.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  18,  pi. 

9,  fig.  4. 
Loe.  Eureka  district,  Nevada. 

BiUingaia  Ford  (non  de  Kouinck,  1876)=Elkania. 
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BIL0BITE8  Linnseus.  Genotype  Anomia  biloba  Linnaeas. 

Bilobites  Linnsens,  Systema  Natur»,  ed.  Mailer,  VI,  1775,  p.  325. — Hall,  Bull. 
Geol.  Soc.  America,  I,  1889,  p.  21. — Beecher,  American  Jour.  Sci.,  3d  ser., 
XLII,  1891,  p.  61.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 
204,223;— Eleventh  Ann.  Bep.  New  York  State  Geologist,  1894,  p.  269. 

Dicoelosia  King,  Mon.  Permian  ForhIIb  England,  Pal.  Soc,  1850,  p.  106. 

Bilobites  acutLlobns  (RiDgueberg).  Niagara  (Sil.). 

OrthlH  acutiloba  Ringueberg,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1888,  p.  134, 

pi.  7,  fig.  5. 
Bilobites  acntilobnR  Beecher,  American  Jonr.  Sci.,  3d  ser.,  XLII,  1891,  p.  52,  pi. 

1,  fig.  1. 
Loc,  Lockport,  New  York. 

Bilobites  bilobus  (Linn$ens).  Niagara  (Sil.). 

Anomia  bilpba  Linntpus,  Systema  NatnrsB,  ed.  XII,  1767,  p.  1154. 

Delthyris  sinuatuH  Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843,  p.  105,  fig.  8. 

Spirifer  bilobns  Hall,  American  Jour.  Sci.,  2d  ser.,  XX,  1849,  p.  228; — Pal.  New 

York,  IV,  1852,  p.  260,  pi.  54,  fig.  1. 
Orthis  biloba  Hall,  Twelfth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1859,  p. 

85;— Eleventh  Rep.  State  Geol.  Indiana,  1882,  p.  286,  pi.  27,  fig.  16. 
Bilobites  bilobus  Beecher,  American  Jonr.  Sci.,  3d  ser.,  XLII,  1891,  p.  52,  pi.  1, 

fig.  28. 
Bilobites  biloba  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  190,  204, 

205,  223,  pi.  5B,  figs.  11-14. 
Loc,  Lockport,  New  York ;  Waldron,  Indiana;  Wisconsin. 

Bilobites  varicns  (Conrad).  Lower  Helderberg  (Dev.). 

Delthyris  bilobata  Conrad  (not  Orthis  bilobata  Sowerby),  Second  Ann.  Rep. 

New  York  Geol.  Survey,  1838,  pp.  112,  118. 
Delthyris  yarica  Conrad,  Jour  Acad.  Nat.  Sol.  Philadelphia,  VIII,  1842,  p.  262, 

pi.  14,  fig.  20. 
Orthis  varica  Hal,  Pal.  New  York,  III,  1859,  p.  179,  pi.  24,  fig.  1. 
Orthis  (Dicoclosia)  varica  Hall^  Second  Ann.  Rep.  New  York  State  Geol.,  1883, 

pi.  35,  figs.  38-42. 
Bilobites  varicns  Beecher,  American  Jonr.  Sci.,  3d  ser.,  XLII,  1891,  p.  52,  pi.  1, 

figs.  3-27.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  204,  223, 

pi.  5B,  figs.  15-19. 
Loc,  Albany  and  Schoharie  counties,  New  York ;  Decatur  County,  Tennessee ;  St. 

Blandine,  New  Brunswick. 

BOTSFOBDIA  Matthew.  Genotype  Obolus  pulcher  Matthew. 

Obolus  (Botsfordia)  Matthew,  Trans.  Royal  Soc.  Canada,  VIII,  1891,  p.  148;  X, 
p.  90. 

Botsfordia  polchra  Matthew.  Middle  CambriaD. 

Obolus  pulcher  Matthew,  Canadian  Record  of  Science,  III,  1889,  p.  306; — Trans. 

Royal  Soc.  Canada,  VII,  1890,  p.  151,  pi.  8,  figs.  1,  2. 
Obolus  (Botsfordia)  pulcher  Matthew,  Trans.  Royal  Soc.  of  Canada,  VIII,  1891, 

p.  148. 
Obolus  f  pulcher  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  81,  183, 

pi.  4K,  fig.  22. 
Obolus  (Botsfordia)  pulchra  Matthew,  Trans.  Royal  Soc.  Cani^a,  X,  1894,  p. 

90,  pi.  16,  fig.  3. 
Botsfordia  polchra  Matthew,  Trans.  New  York  Acad.  Sci.,  XIV,  1895,  p.  115, pi.  3. 
Loc,  Canton  Island,  New  Brunswick. 

Brachymems  Shaler  (non  Dejean,  1834)=Aua8trophia. 
Brachymerus  reversus  ShalerssParastrophia  reversa. 
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Brachyprion  Shaler=Stroplieodonta. 

Bracbyprion  genicnlatum  Shaler=Stroplieodonta  genicalata. 

Brachyprion  leda  Sbaler=EafinesquiDa  leda. 

Brachyprion  ventricosum  Shaler=Stropheodonta  veutricosa. 

CAHABELLA  Billings.  Genotype  G.  volborthi  Billings. 

Camarella  Billings,  Canadian  Nat.  Geol.,  IV,  1859,  p.  301 ;— Ibidem,  VI,  1861,  p. 
316.— Walcott,  Bull.  U.  S.  Geol.  Survey,  30, 1886,  p.  122.— Nettelroth,  Ken- 
tucky Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  48. — Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  219;— Thirteenth  Ann.  Rep. 
New  York  State  Geologist,  1895,  p.  838. 

Camarella  ambigua  (Hall).  Trenton  (Ord.). 

Atrypa  ambigua  HaU,  Pal.  New  York,  1, 1847,  p.  143,  pi.  33,  figs.  8,  9. 
Triplesiaf  ambigua  HaH,  Twelfth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1859,  p.  65. 
Camarella  ambigua  Miller,  American  Pal.  Foss.,  1879,  p.  107. 
Loc.  Middleville,  New  York. 

Gamarella  antiqaata  BiUings=Protorhyncha  antiqnata. 
Gamarella  bisnlcata  Eminons=Gyclospira  bisnlcata. 
Camarella  bernensis  Sarde8on=Para8trophia  hemiplicata. 

Camarella  hreviplicata  Billings.  Galciferous  (Ord.). 

Camarella  hreviplicata  Billings,  Pal.  Fossils,  I,  1865,  p.  304,  fig.  295. 
Loc,  Stanbridge,  Quebec,  Canada. 

Gamarella  calcifera  Billings=:Syntrophia  calcifera. 
Gamarella  circnlaris  Miller=ParaBtrophia  hemiplicata. 

Caiiiarella(?)  oostata  Billings.  Calciferons  (Ord.). 

CamareUa?  costata  Billings,  Pal.  Fossils,  I,  1865,  p.  305,  fig.  296. 
Lao,  Stanbridge,  Quebec,  Canada. 

Gamarella  hemiplicata  Billings=Para8trophia  hemiplicata. 

Camarella  lenticnlaris  Billings.  Anticosti  (Sil.). 

Camarella  lenticularis  BiUings,  Catalogue  Sil.  Foss.  Anticosti,  1866,  p.  45. 
Loc,  Anticosti. 

Camarella  longirostris  Billings.  Ghazy  (Ord.). 

Camarella  longirostra  Billings,  Canadian  Nat.  Geol.,  IV,  1859,  p.  302;  p.  445, 

fig.  23;— Geol.  Canada,  1863,  p.  '127,  fig.  53. 
Loo,  Mingen  Islands,  Gulf  of  St.  Lawrence. 

Gamarella  minor  Walcott=Protorhyncha  minor. 

Gamarella  ops  Billings=Para8trophia  ops. 

Gamarella  owatonnensis  Sardeson=:Gyclospira  bisnlcata. 

Camarella  panderi  Billings.  Black  Eiver  (Ord.). 

CamareUa  jianderi  BiUings,  Canadian  Nat.  Geol.,  lY,  1859,  p.  302; — Geol.  Canada, 
1863,  p.  143,  fig.  78.— HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 
p.  220,  pi.  62,  figs.  19-23. 

Loe,  Pauquett«s  Rapids,  Canada;  Curdsville,  Kentucky. 

CamareUa  parva  Billings.  Galciferous  (Ord.). 

CamareUa  parra  Billings,  Pal.  Fosisils,  I,  1865,  p.  219. 

Camarella  parva f  Matthew,  Trans.  Royal  Soc.  Canada,  XI,  1893,  p.  103,  pi.  7, 

flg.  9. 
Loo,  TaMe  Head  and  Portland  Creek,   Newfoundland;   near  St.  John,   New 

Brunswick. 

BnlL  87 11 
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Camarella  polita  Billings.  Galciferous  (Ord.). 

Camarella  polita  Billings,  Pal.  Fossils,  I;  1865,  p.  305,  fig.  297  on  p.  304. 
Loc.  Stanbridge,  Qnebec,  Canada. 

Camarella  reversa  Billings=Anastrophia  reversa. 

Camarella  varians  BilliDgs.  Calciferons-Chazy  (Ord.). 

Camarella  variaus  Billings,  Canadian  Nat.  Geol.,  IV,  1859,  p.  445,  iig.  24; — Geol. 

Canada,  1863,  p.  127,  fig.  52;— Pal.  Fossils,  I,  1865,  p.  220. 
Loc.  Mingan  Islands,  Gulf  of  St.  Lawrence ;  Table  Head  and  Portland  Creek, 

Newfoundland;  Chazy,  New  York. 

Camarella  volborthi  Billings.  Black  Eiver  (Ord.). 

Camarella  volborthi   Billings,   Canadian  Nat.  Geol.,  lY,  1859,  p.  301; — Geol. 

Cana<la,  1863,  p.  143,  fig.  77.--Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II, 

1893,  p.  220,  pi.  62,  figs.  11-18;  pi.  84,  fig.  42. 
Loc,  Pauquettes  Rapids,  Ontario,  Canada. 

Oamarium  nall=Merista. 
Camarinm  elongatum  Hall=Merista  typus. 
Oamarium  meeki  nall=Meristella  meeki. 
Camarinm  princeps  Hall=Meri8tella  princeps. 
Camarinm  typus  Hall=Meri8ta  typns. 

CAMAROPHORELLA  Hall  and  Clarke. 

Genotype  Pentamerns  lenticnlaris  White  and  Wliitfield. 

Camarophorella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  215  ;— 
Thirteenth  Ann.  Rep.  New  York  State  Geologist,  1895,  p.  838. 

Camarophorella  lenticnlaris  (White  and  Whitfield). 

Burlington  (L.  Carb.). 

Pentamerus  lenticular ih  White  and  Whitfield,  Jour.  Boston  Soc.  Nat.   Hist., 

VIII,  1862,  p.  295. 
Camarophorella  lenticularis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 

p.  215,  pi.  62,  figs.  46-48. 
Loo.  Burlington,  Iowa. 

GAMAROPHORIA  Kin^.    Genotype  Tercbratula  schlotheimi  von  Buch. 

Camarophoria  King,  Ann.  Mag.  Nat.  Hist.,  XVIII,  1846,  p.  89; — Mon.  Permian 
Foss.  England,  Pal.  Soc,  1850,  p.  113.— Hall,  Pal.  New  York,  IV,  1867,  p. 
435.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  212;— Thir- 
teenth Ann.  Rep.  New  York  State  Geologist,  1895,  p.  837. 

Stenochisma  (Ehlort  (non  Conrad),  Fischer's  Manuel  Conchyliologie,  1887,  p.  1309. 

Camarophoria(?)  bisolcata  Shumard.  Upper  Carboniferous. 

Camarophoria( ?)  bisulcata  Shumard,  Trans.  St.  Louis  Aca<l.  Sci.,  1,  1858,  p.  i^9(>, 

pi.  11,  fig.  2. 
Loc.  Guadalupe  Mountains  of  New  Mexico  and  Texas. 

Camarophoria  capat-testudiniB  (White).  Burlington  (L.  Carb.). 

Rhynchonelln  caput- testudinis  White,  Proc.  Boston  Soc.  Nat.  Hist.,  IX,  1862,  p.  23. 
Camarophoria  caput-testudinis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II, 

1893,  p.  215. 
Loc.  Burlington,  Iowa. 
06».  Probably  identical  with  C.  ringens  Swallow. 

Camarophoria  eucharis  Hall=Gamarospira  eucharis. 

Camarophoria  explanata  (McChcsney).  Kaskaskia  (L.  Carb.). 

Rhynchonella  explanata  McChesney,  Descriptions  New  Pal.  Foss.,  1860,  p.  50; — 
Trans.  Chicago  Acad.  Sci.,  I,  1868,  p.  30,  pi.  6,  fig.  7. 
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Camarophoria  explanata  (McChesuey) — Continued. 

Pugnax  explanatiis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  60, 

figs.  43-45. 
Loe.  Chester,  Illinois ;  Princeton,  Kentacky. 
Obs,  Specimens  of  this  species  in  Mr.  Ulrich's  coUeotion  prove  it  to  be  a  Cnma- 

rophoria. 

Camarophoria  giffordi  VVortbeu=Enteletes  hemiplicatus. 
Camarophoria  globuliua  Geinitz  (non  Phillips) = Pugnax  utah. 
Camarophoria  globuliua  Davidson = Pugnax  globuliua. 

Camarophoria  occidentalis  Miller.  Burlington  (L.  Carb.). 

Camarophoria  occidentalis  Miller,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  IV,  1881,  p. 

8,  pi.  7,  fig.  7. 
Loc,  Lake  Valley  district.  New  Mexico. 

Camarophoria  osagensis  Swallow = Pugnax  utah. 

Camarophoria  ringens  (Swallow).  Keokuk  (L.  Carb.). 

Rynchonella  ringens  Swallow,  Trans.  St.  Louis  Acad.  ScL,  I,  1860,  p.  653. — 

Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  102. 
Camarophoria  riugens  Hall  and  Clarke,  Pal.  Now  York,  VIII,  Pt.  II,  1893,  p.  214. 
Loc.  Callaway  County,  Missouri. 
Oba.  Compare  with  C.  raput-testndinis  and  Rhynchonella  striata.    The  writer. 

has  seen  specimens  of  R.  rin<^ens  from  Callaway  County,  Missouri,  Swallow's 

original  locality. 

Camarophoria  rhomhoidalis  Hall  and  Clarke.  Corniferous  (Dev.). 

Camarophoria  rhomboidalis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895, 

p.  366,  pi.  62,  figs.^25-29. 
Loc.  Cass  County,  Indiana. 

Camarophoria  suhcuneata  Hall.  St.  Louis  (L.  Carb.). 

Rhynchonella  suhcuneata  Hall,  Trans.  Albany  Institate,  IV,  1858,  p.  11 ; — Geol. 
Survey  Iowa,  I,  Pt.  II,  1858,  p.  658,  pi.  23,  fig.  3.— Whitfield,  Bull.  American 
Mus.  Nat.  Hist.,  I,  1882,  p.  51,  pi.  6,  figs.  47-49.— Hall,  Twelfth  Rep.  State 
Geol.  Indiana,  1883,  p.  333,  pi.  29,  figs.  47-49.— Herrick,  BuU.  Denison  Univ., 
Ill,  1888,  p.  39,  pi.  7,  fig.  23.— Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  102. 

Camarophoria  suhcuneata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pi. 
62,  figs.  34-37. 

Loc,  Spergeu  Hill  and  Blooniington,  Indiana.  In  the  AVaverly  at  Granville, 
Ohio,  according  to  Herrick. 

Oba,  See  Rhvnchonella  arctirostrata. 

Camarophoria  sabtrigona  Meek  and  Worthen.  Keokuk  (L.  Carb.). 

Rhynchonella  subtrigona  Meek  and  Worthen,  Proc.  Acad.  Nat.  Sci.,  Philadel- 
phia, 1860,  p.  451. — Keyes,  Gool.  Survey  Missouri,  V,  1895,  p.  102. 

Rhynchonella  parvini  McChesney,  Descriptions  New  Pal.  Foss.,  1861,  p.  83; — 
Ibidem,  1865,  pi.  6,  fig.  2. 

Camaro]>horia  subtrigona  Meek  and  Worthen,  Geol.  Survey  Illinois,  II,  1866,  p. 
251,  pi.  18,  fig.  7.— McCheSkioy,  Trans.  Chicago  Acad.  Sci.,  I,  1868,  p.  31,  pi. 
6,  fig.  2.— HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  214,  pi.  62, 
figs.  38-43. 

Camarophoria  ringeus  Hall  and  Clarke  (non  Swallow),  Ibidem,  1893,  i>I.  84,  fig.  5. 

Loc,  Keokuk,  Iowa;  Nauvoo  and  Warsaw,  Illinois. 

Camarophoria  swallovana  Shumard=Pugnax  swallovaua. 
Camarophoria  thera  ( Walcott).  Lower  Carboniferous. 

Rhynchonella  thera  Waloott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  223,  pi.  7, 

fig.  6. 
Loc.  Eureka  district,  Nevada. 
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Camarotochia  (?)  dnplicata  Hall — GontiDaed. 

Rhynchonella  dnplicata  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  155, 

pi.  14,  fig.  8. 
Camarotoechia  (f)  dnplicata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 

p.  192,  pi.  57,  figs.  36-39. 
Loc.  New  York;  Eureka  district,  Nevada. 

CamarotCBchia  (Plethorhyncha)  endlichi  (Meek).  !  Devonian. 

Rhynchouella  endlichi  Meek,  Bull.  U.  8.  Geol.  Survey  Terr.,  2d  Her.,  I,  1875, 
p.  46.— White,  Twelfth  Ann.  Rep.  U.  S.  Geol.  Survey  Terr.,  1883,  p.  133,  pi. 
36,  fig.  2;  pi.  33,  fig.  4. 

Loc,  East  of  Animas  River,  Colorado. 

Ohs,  This  type  of  Rhynchonella  occurs  in  eastern  North  America  only  in  the 
Lower  Devonian.  It  therefore  seems  prohahle  that  Meek's  provisional  ref- 
erence to  the  Devonian  is  nearer  correct  than  White's  to  the  Lower  Carbon- 
iferous. 

CamarotoBchia  Bzimia  Hall.  Portage-Chemung  (Dev.). 

Atrypa  eximia  Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843,  tab.  66,  fig.  4. — 
Rogers,  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  829,  fig.  682. 

Rhynchonella  (Stenocisnia)  eximia  Hall,  Pal.  New  York,  IV,  1867,  p.  348,  pi.  55, 
figs.  1-8.— Kindle,  Bull.  American  Pal.,  6,  1896,  p.  36. 

Camarotcechia  eximia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  192, 
pi.  57,  figs.  44,  45. 

Loc,  Ithaca,  New  York;  Pennsylvania. 

CamarotCBchia  fringilla  (Billings).  Anticosti  (Sil.). 

Rhynchonella  fringilla  Billings,  Pal.  Fossils,  I,  1862,  p.  141,  fig.  118. 
CamarotCBchia  fringilla  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

190,  pi.  56,  figs.  28-30. 
Loc,  Anticosti. 

CamarotCBchia  glacialis  (Billings).  Anticosti  (Sil.). 

Rhynchonella  glacialis  Billings,  Pal.  Fossils,  1, 1862,  p.  143,  fig.  120. 
CamarotCBchia  glacialis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  190. 
Loc.  Anticosti. 

CamarotoBohia  honfordi  Hall.  Marcellus  and  Hamilton  (Dev.). 

Rhynchonella  horsfordi  Hall,  Thirteenth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1860,  p.  87.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  152,  pi.  14,  tig. 

3;  pi.  15,  fig.  6. 
Rhynchonella  (Stenocisma)  horsfordi  Hall,  Pal.  New  York,  IV,  1867,  p.  339,  pi.  .54, 

figs.  24-32. 
Camarotcechia  horsfordi,  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

192,  pi.  57,  figs.  7-9. 
Loc.  Moscow,  York,  Geneseo,  and  Avon,  New  York;  Eureka  district,  Nevada. 

CainarotGDchia(l)  indianensifl  (Hall).  Niagara  (811.). 

Rhynchonella  indianensis  Hall,  Trans.  Albany  Institute,  IV,  1863,  p.  215; — 
Twenty-eighth  Rep.  New  York  State  Mus.  Nat.  Hist.,  1879,  p.  163,  pi.  26, 
figs.  12-22;— Eleventh  Rep.  State  Geol.  Indiana,  1882,  p.  306,  pi.  26,  figs.  12- 
22;  pi.  27,  figs.  4-6. — Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky 
Geol.  Survey,  1889,  p.  76,  pi.  33,  figs.  18-20.— Beecher  and  Clarke,  Mem.  New 
York  State  Mus.,  I,  1889,  p.  42,  pi.  3,  figs.  17-28. 

Loc.  Waldron,  Indiana;  Lonisville,  Kentucky. 

CamarotCBchia  marshallensis  (A.  Winchell).  Marshall  (L.  Carb.). 

Rhynchonella  marshallensis  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 
1862,  p.  408.— Herrick,  Bull.  Denison  Univ,  III,  1888,  p.  40;  IV,  p.  23;— 
Geol.  Ohio,  VII,  1895,  pi.  23,  fig.  14. 
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CamarotGDchia  mannalleiiBis  (A.  Wiiichell) — Coutinued. 

Camarotu^cliia  marshal lensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.II,  1893, 

p.  192. 
Loc,  Marshall,  Michigau ;  Granville,  etc.,  Ohio. 

CamarotGDchia(l)  neglecta  Hall.  Clinton  and  Niagara  (SiL). 

Atrypa  neglecta  Hall,  Pal.  New  York,  II,  1852,  p.  70,  pi.  23,  fig.  4 ;  p.  274,  pi.  57, 
fig.  1.— BiUiugH,  Canadian  Nat.  Geol.,  I,  1856,  p.  138,  pi.  2,  figs.  11, 12. 

Khynchonella  neglecta  Hall,  IVelfth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1859, 
p.  78.— Billings,  Geology  Canada,  1863,  p.  315,  fig.  325.— Meek,  Pal.  Ohio, 

I,  1873,  p.  179,  pi.  15,  lig.  3.— Hall  and  Whitfield,  Ibidem,  II,  1875,  p.  134, 
pi.  7,  fig.  15.— Hall,  Twenty-eighth  Rep.  New  York  State  Mas.  Nat.  Hist., 
1879,  p.  162,  pi.  26,  figs.  1-6 ;— Eleventh  Rep.  State  Geol.  Indiana,  1882,  p. 
305,  pi.  26,  tigs.  1-6;  pi.  27,  fig.  3.— Beecher  and  Clarke,  Mem.  New  York 
State  Mus.,  I,  1889,  p.  37,  pi.  4,  figs.  3,  6-8. — Foerste,  Proc.  Boston  Soc.  Nat. 
Hiht.,  XXIV,  1890,  p.  317,  pi.  6,  fig.  12. 

Khynchonella  neglecta  var.  scobina  Meek,  American  Jonr.  Sci.,.')d  ser.^IV,  1872, 

p.  277. 
Khynchonella  Hcobiua  Hall  and  Whitfield,  Pal.  Ohio,  II,  1875,  p.  116. — Foerste, 

Geol.  Ohio,  VII,  1895,  p.  592. 
Camarotoechiaf  neglecta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  190. 
Loc.  Reynales  Basin,  Lockport,  etc.,  Now  York;   Hamilton,  Ontario;  Dayton 

and  Cedarville,  Ohio ;  Hanover,  Indiana ;  Wisconsin ;  Arisaig,  Nova  Scotia. 

Camarotoechia  obtnsiplicata  Hall.  Niagara  (Sil.). 

Atrypa  obtusiplicata  Hall,  Pal.  New  York,  II,  1852,  p.  279,  pi.  58,  fig.  2. 
Rhynchonella  obtusiplicata  Hall,  Twelfth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1859,  p.  78. 

Camarotcechia  obtusiplicata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 

p.  190. 
Loc,  Lockport,  New  York. 

Camaiotochia  orbioularis  Hall.  Chemung  (Dev.). 

Khynchonella  orbicularis  Hall,  Thirteenth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1860,  p.  88. 

Rhynchonella  (Stenocisma)  orbicularis  Hall,  Pal.  New  York,  IV,  1867,  p.  353,  pi. 

55,  figs.  40-46. 
CamarotoBchia  orbicularis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

102,  pi.  57,  figs.  46-48,  50. 
£oc. •Chantanqua  County,  New  York;  Meadville,  Pennsylvania. 

CamarotGDchia  plena  Hall.  Ohazy  (Ord.). 

Atrypa  plena  Hall,  Pal.  New  York,  I,  1847,  p.  21,  pi.  4  bis,  fig.  7.— Billiugs, 
Canadian  Nat.  Geol.,  I,  1856,  p.  207,  figs.  17-19.— Rogers,  Geol.  Penusylvauia, 

II,  Pt.  II,  1858,  p.  817,  fig.  592. 

Atrypa  plicifera  Hall,  Pal.  New  York,  I,  1847,  p.  22,  pi.  4  bis,  fig.  8. 

Atrypa  altilis  Hall,  Ibidem,  1847,  p.  23,  pi.  4  bis,  fig.  9. 

Rhyochonella  plena,  plicifera,  and  altllis  Hall,  Twelfth  Rep.  New  York  State 

Cab.  Nat.  Hist.,  1859,  pp.  65,  66. 
Rhynchonella  plena  Billings,  Canadian  Nat.  Geol.,  IV,  1859,  p.  444,  fig.  22; — 

Geol.  Canada,  1863,  p.  126,  fig.  50. 
Camaroto^ohia  plena  and  altilis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II, 

1893,  p.  190. 
Loe.  Chazy,  New  York ;  Montreal  and  Ottawa,  Canada. 

CamarotcBchia  (Plethorhyncha)  pleioplenra  (Conrad).        Oriskany  (Dev.). 

Atrypa  pleioplenra  Conrad,  Fifth  Ann.  Rep.  Geol.  Survey  New  York,  1841,  p.  55. 
Rhynchonella  pleioplenra  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857, 

p.  86,  figs.  1-4;— Pal.  New  York,  III,  1859,  p.  440,  pi.  102,  figs.  3, 4.— Billiugs, 

Pal.  FoasilB,  U,  1874,  p.  38,  figs.  19,  20. 


\ 
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Gamarotochia(?)  dnplicata  Hall — Continued. 

Rhynchonella  dnplicata  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  155, 

pi.  14,  fig.  8. 
CamarotoDchia  (f)  dnplicata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 

p.  192,  pi.  57,  figs.  36-39. 
Loc.  New  York;  Eureka  districti  Nevada. 

CamarotCBchia  (Plethorhyncha)  endlichi  (Meek).  ?  Devonian. 

Rhyuchouella  endlichi  Meek,  Bull.  U.  8.  Geol.  Survey  Terr.,  2d  wa-.,  1,  1875, 
p.  46.— White,  Twelfth  Ann.  Rep.  U.  S.  Geol.  Survey  Terr.,  1883,  p.  133,  pi. 
36,  fig.  2;  pi.  33,  fig.  4. 

Loc.  East  of  Animas  River,  Colorado. 

Ohs,  This  type  of  Rhynchonella  occurs  in  eastern  North  America  only  in  the 
Lower  Devonian.  It  therefore  seems  prohable  that  Meek's  provisional  ref- 
erence to  the  Devonian  is  nearer  correct  than  White's  to  the  Lower  Carbon- 
iferous. 

CamarotoBchia  Bximia  Hall.  Portage-Chenmng  (Dev.). 

Atrypa  eximia  Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843,  tab.  QQ^  fig.  4. — 
Rogers,  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  829,  fig.  682. 

Rhynchonella  (Stenocisma)  eximia  Hall,  Pal.  New  York,  IV,  1867,  p.  348,  pi.  55, 
figs.  1-8.— Kindle,  BnU.  American  Pal.,  6,  1896,  p.  36. 

CamarotoBchia  eximia  Hull  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  192, 
pi.  57,  figs.  44,  45. 

Loc.  Ithaca,  New  York ;  Pennsylvania. 

Camarotoechia  fringilla  (Billings).  Auticosti  (Sil.). 

Rhynchonella  fringilla  Billings,  Pal.  Fossils,  I,  1862,  p.  141,  fig.  118. 
CamarotcDchia  fringiUa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

190,  pi.  56,  figs.  28-30. 
Loc.  Anticosti. 

CamarotCBchia  glacialis  (Billings).  Anticosti  (Sil.). 

Rhynchonella  glacialis  Billings,  Pal.  Fossils,  1, 1862,  p.  143,  fig.  120. 
Camarotoechia  glacialis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  190. 
Loc.  Anticosti. 

CamarotoBohia  honfordi  Hall.  Marcellus  and  Hamilton  (Dev.). 

Rhynchonella  horsfordi  Hall,  Thirteenth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1860,  p.  87.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  152,  pi.  14,  fig. 

3;  pi.  15,  fig.  6. 
Rhynchonella  (Stenocisma)  horsfordi  Hall,  Pal.  New  York,  IV,  1867,  p.  339,  pi.  54, 

figs.  24-32. 
Camarotoechia  horsfordi,  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

192,  pi.  57,  figs.  7-9. 
Loc.  Moscow,  York,  Geneseo,  and  Avon,  New  York;  Eureka  district,  Nevada. 

CamarotGDcliia(l)  indianensifl  (Hall).  Niagara  (Sil.). 

Rhynchonella  indianensis  Hall,  Trans.  Albany  Institute,  IV,  1863,  p.  215; — 
Twenty-eighth  Rep.  New  York  State  Mus.  Nat.  Hist.,  1879,  p.  163,  pi.  26, 
figs.  12-22 ;— Eleventh  Rep.  Stat©  Geol.  Indiana,  1882,  p.  306,  pi.  26,  figs.  12- 
22;  pi.  27,  figs.  4-6. — Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky 
Geol.  Survey,  1889,  p.  76,  pi.  33,  figs.  18-20.— Beecher  and  Clarke,  Mem.  New 
York  State  Mus.,  I,  1889,  p.  42,  pi.  3,  figs.  17-28. 

Loc.  Waldron,  Indiana;  Louisville,  Kentucky. 

CamarotCBohia  marshaUensifl  (A.  Winchell).  Marshall  (L.  Carb.), 

Rhynchonella  marshallensis  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 
1862,  p.  108.— Herrick,  BuB.  Denison  Univ,  III,  1888,  p.  40;  IV,  p.  23;— 
Geol.  Ohio,  VII,  1895,  pi.  23,  fig.  14. 
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Camarotochia  mannallenBis  (A.  Wiuchel]) — Coutinued. 

Camarotu3chia  inarshallensis  Hall  and  Clarke,  Pal.  New  York,  VIII;  Pt.  II,  1893, 

p.  192. 
Loc,  Marshall,  Michigau;  Granville,  etc.,  Ohio. 

Camarotochia(?)  neglecta  Hall.  Clinton  and  Niagara  (Sil.). 

Atrypa  neglecta  Hall,  Pal.  New  York,  II,  1852,  p.  70,  pi.  23,  fig.  4;  p.  274,  pi.  57, 
fig.  1.— Billings,  Canadian  Nat.  Geol.,  I,  1856,  p.  138,  pi.  2,  tigs.  11. 12. 

Khynchonella  neglecta  Hall,  IVelfbh  Rep.  New  York  State  Cab.  Nat.  Hist.,  1859, 
p.  78.— Billings,  Geology  Canada,  1863,  p.  315,  fig.  325.— Meek,  Pal.  Ohio, 

I,  1873,  p.  179,  pi.  15,  lig.  3.— Hall  and  Whitfield,  Ibidem,  II,  1875,  p.  134, 
pi.  7,  fig.  15.— Hall,  Twenty-eighth  Rep.  New  York  State  Mas.  Nat.  Hist., 
1879,  p.  162,  pi.  26,  figs.  1-6 ;— Eleventh  Rep.  State  Geol.  Indiana,  1882,  p. 
305,  pi.  26,  tigs.  1-6;  pi.  27,  tig.  3.— Beecher  and  Clarke,  Mem.  New  York 
State  Mils.,  I,  1889,  p.  37,  pi.  4,  tigs.  3,  6-8. — Foerste,  Proc.  Boston  Soc.  Nat. 
Hiht.,  XXIV,  1890,  p.  317,  pi.  6,  fig.  12. 

Rhynchouella  neglecta  var.  scobina  Meek,  American  Jour.  Sci.,3d  ser.,  IV,  1872, 

p.  277. 
Rhynchonella  scobina  Hall  and  Whitfield,  Pal.  Ohio,  II,  1875,  p.  116. — Foerste, 

Geol.  Ohio,  VII,  1895,  p.  592. 
Camarota?chiaf  neglecta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  190. 
Loc.  Reynales  Basin,  Lockport,  etc..  New  York;    Hamilton,  Ontario;  Dayton 

and Cedarville,  Ohio;  Hanover,  Indiana;  Wisconsin;  Arisaig,  Nova  Scotia. 

Camarotoechia  obtnsiplicata  Hall.  Niagara  (Sil.). 

Atrypa  obtnsiplicata  Hall,  Pal.  New  York,  II,  1852,  p.  279,  pi.  58,  fig.  2. 
Rhynchonella  obtusiplicata  Hall,  Twelfth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1859,  p.  78. 

Camarotoechiji  obtusiplicata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 

p.  190. 
Loc.  Lockport,  New  York. 

CamarotcDchia  orbicularis  Hall.  Ghemuug  (Dev.). 

Rhynchonella  orbicularis  Hall,  Thirteenth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1860,  p.  88. 

Rhynchonella  (Stenocisma)  orbicularis  Hall,  Pal.  New  York,  IV,  1867,  p.  353,  pi. 

55,  figs.  40-46. 
CamarotcBchia  orbicularis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

102,  pi.  57,  figs.  46-48,  50. 
Zoc. -Chautauqua  County,  New  York;  MeadviUo,  Pennsylvania. 

CamarotcBchia  plena  Hall.  Ghazy  (Ord.). 

Atrypa  plena  Hall,  Pal.  New  York,  I,  1847,  p.  21,  pi.  4  bis,  fig.  7.— Billiugs, 
Canadian  Nat.  Geol.,  I,  1856,  p.  207,  figs.  17-19. — Rogers,  Geol.  Pennsylvania, 

II,  Pt.  II,  1858,  p.  817,  fig.  592. 

Atrypa  plicifera  Hall,  Pal.  New  York,  I,  1847,  p.  22,  pi.  4  bis,  fig.  8. 

Atrypa  altilis  Hall,  Ibidem,  1847,  p.  23,  pi.  4  bis,  fig.  9. 

Rhynchonella  plena,  plicifera,  and  altilis  Hall,  Twelfth  liep.  New  York  State 

Cab.  Nat.  Hist.,  1859,  pp.  65, 66. 
Rhynchonella  plena  Billings,  Canadian  Nat.  Geol.,  IV,  1859,  p.  444,  fig.  22; — 

Geol.  Canadn,  1863,  p.  126,  fig.  50. 
CamarotoDchia  plena  and  altilis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II, 

1893,  p.  190. 
Loc.  Chazy,  New  York ;  Montreal  and  Ottawa,  Canada. 

Camarotochia  (Plethorhynoha)  pleioplenra  (Conrad).        Oriskany  (Dev.). 

Atrypa  pleioplenra  Conrad,  Fifth  Ann.  Rep.  Geol.  Snrvey  New  York,  1841,  p.  55. 
Rhynchonella  pleioplenra  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857, 

p.  86,  figs.  1-4;— Pal.  New  York,  III,  1859,  p.  440,  pi.  102,  figs.  3, 4.— Billiugs, 

Pal.  FoasilB,  II,  1874,  p.  38,  figs.  19,  20. 
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Camarotoohia  (Plethorhynclia)  pldoplenra  (Ooiirad) — Continued. 

Plethorhyncha  plioplenra  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 

p.  191. 
Lo€,  Albany  and  Schoharie  connties.  New  York;  Indian  Cove,  Gaspd. 

Camarotochia  prolifica  Hall.  Marcellus  and  Hamilton  (Dev.). 

Rhynchonella  (Stenocisma)  prolifica  HaU,  Pal.  New  York,  IV,  1867,  p.  343,  pi. 

54A,  figs.  1-10. 
RhynchoneUa  prolifica  Tschemyschew,  M6m.  dn  Comity  O^ol.  St.  Petersbarg, 

III,  1887,  p.  89,  pi.  14,  fig.  6. 
Camarotcechia  proUfica  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  192, 

pi.  57,  figs.  42,  43. 
Loc,  Foltonham  and  Cooperstown,  New  York ;  Raseia. 

CamarotcDchia  sageriana  (A.  Winchell).  Marshall  (L.  Garb.). 

Rhynchonella  sageriana  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1862, 
p.  407 ;— Ibidem,  1865,  p.  122.— Herrick,  BuU.  Deuison  Univ.,  Ill,  1888,  p.  39. 

Camarotcechia  sageriana  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 
p.  192. 

Loc,  MarshaU,  Michigan ;  Weymouth,  Ashland,  SciotoviUe,  and  Newark,  Ohio ; 
Hickman  County,  Tennessee. 

CamarotcDchia  sappho  Hall.  MarceUus-Waverly  (Dev.-L.  Garb.). 

Rhynohouella  sappho  Hall,  Thirteenth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1860,  p.  87.— Herrick,  BuH.  Denisou  Univ.,  Ill,  1888,  p.  40,  pi.  5,  fig.  1 ;  pi.  7, 

fig.  25;— Geol.  Ohio,  VII,  1895,  pi.  21,  fig.  1. 
Rhynchonella  (Stenocisma)  sappho  Hall,  Pal.  New  York,  IV,  1867,  p.  340,  pi.  54, 

figs.  33-43;  var.  pi.  55,  figs.  47-52. 
Camarotcechia  sappho  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

192,  pi.  57,  figs.  10-14. 
Loc.  Leroy,  Geneseo,  and  York,  New  York ;  Licking  County,  Ohio. 

CamarotcBchia  (Plethorhynclia)  speciosa  (Hall).  Oriskauy  (Dev.). 

Rhynchonella  speciosa  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857, 
p.  81 ;— Pal.  New  York,  III,  1859,  p.  444,  pi.  103A,  figs.  1-6.— Meek  and 
Worthen,  Geol.  Survey  Illinois,  III,  1868,  p.  394,  pi.  8,  fig.  9. 

Rhynchotrema  speciosa  Waagen,  Pal«eontologica  Indica,  Ser.  XIII,  1, 1883,  p.  411. 

Plethorhyncha  speciosa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  191, 
pi.  58,  figs.  29-37. 

Loo,  Cumberland,  Maryland ;  Jackson  County,  Illinois. 

GamarotcDchia  stephani  Hall.  Portage  and  Chemung  (Dev.). 

Rhynchonella  (Stenocisma)  stephani  Hall,  Pal.  New  York,  IV,  1867,  p.  349,  pi. 

55,  figs.  9-16. 
Camarotcechia  stephani  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

192;— Ibidem,  1895,  pi.  57,  figs.  33-35. 
Loc.  Ithaca  and  Phillipsburg,  New  York;  Bradford,  Pennsylvimia. 

Camarotochia  tethys  (Billings).  Goruiferous  (Dev.). 

Rhynchonellaf  tethys  Billings,  Canadian  Jour.,  V,  1860,  p.  270,  figs.  20-22. 
Rhynchonella  tethys  Billings,  Geol.  Canada,  1863,  p.  370,  fig.  387.— Walcott, 

Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  152.— Nettelroth,  Kentucky  Fossil 

Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  83,  pi.  13,  figs.  25-33;  pi.  31, 

figs.  22-25. 
Rhynchonella  (Stenocisma)  tethys  Hall,  Pal.  New  York,  IV,  1867,  p.  335,  pi.  54, 

figs.  1-8. 
Camarotcechia  tethys  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  192, 

pi.  57,  figs.  1,  2. 
Loc.  County  of  Haldimand,  Ontario;  Stafford  and  Williamsville,  New  York; 

Columbus,  Ohio;  Fallsof  Ohio;  Eureka  district,  Nevada. 
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CamarotoDchia  ventricosa  Hall.  Lower  Helderberg  (Dev.). 

Rhynchonella  ventricosa  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857; 

p.  78,  figs.  1-6;— Pal.  New  York,  III,  1859,  p.  238,  pi.  43,  fig.  1. 
CamarotoBohia  ventricoBa  Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  191. 
WilBonia  ventricosa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  58, 

figs.  13,  U. 
Loc,  Schoharie,  Carlisle,  and  Cherry  Valley,  New  York. 

GamarotcBchia  white!  Hall.  Niagara  (Sil.). 

Rhynchonella  whitii  Hall  (non  A.  Winchell),  Trans.  Albany  Institute,  IV,  1863, 

p.  216. 
Rhynchonella  whitii  Hall,  Twenty-eighth  Rep.  New  York  State  Mus.  Nat.  Hist., 

1879,  p.  164,  pi.  26,  figs.  23-33;— Eleventh  Rep.  State  Geol.  Indiana,  1882,  p. 

307,  pi.  26,  figs.  23-33.— Beecher  and  Clarke,  Mem.  New  York  State  Mas.,  I, 

1889,  p.  39,  pi.  4,  figs.  1,  2,  4,  5. 
Rhynchonella  whitiana  Miller,  American  Pal.  Fossils,  2d  ed.,  1883,  p.  297. 
Camarotcechia?  whitii  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  190. 
Loc.  Waldron  and  Osgood,  Indiana. 

Capulus  Ingubris  Conrad =Discinisca  lugnbris. 

CAPELLnnA  Hall  and  Clarke.  Genotype  C.  mira  H.  and  C. 

CapeUinia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  248,  pi.  70,  figs. 
6-14;— Thirteenth  Ann.  Rep.  New  York  State  Geologist,  1895,  p.  847. 

CapeUinia  mira  Hall  and  Clarke.  Niagara  (Sil.). 

CapeUinia  mira  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  249,  pi. 

70,  figs.  6-14. 
Loo,  Vicinity  of  Milwaukee,  Wisconsin. 

CATAZ7GA  Hall  and  Clarke.  Genotype  Athyris  head!  Billings. 

Catazyga  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  157,  fig.  151;- 
Thlrteenth  Ann.  Rep.  New  York  State  Geologist,  1895,  p.  803. 

Catasyga  erratica  Hall.  Lorraine  (Ord.). 

Orthisf  erratica  HaU,  Pal.  New  York,  I,  1847,  p.  288,  pi.  79,  fig.  5. 

Athyris  headi  var.  anticostiensis  Billings,  Pal.  Fossils,  I,  1862,  p.  147,  fig.  127. 

Athyris  headi  var.  borealis,  Billings,  Ibidem,  1862,  p.  147,  fig.  126. 

Athyris  borealis  Billings,  Geol.  Canada,  1863,  p.  212,  fig.  216. 

Athyris  anticostiensis  Billings,  Ibidem,  1863,  p.  212,  fig.  215. 

Zygospira  anticostiensis  Davidson,  Suppl.  British  Sil.  Bracli.,  Pala>ontographical 

Soc.,  1882,  p.  127. 
Zygospira  erratica  Davidson,  Ibidem,  1882,  p.  126. 
Orthis  erratica,  var.  Keesow,  UeberSil.  ii.  Devon,  geschiebe  Westpreussens,  1884, 

p,  246,  pi.  2,  fig.  10. 
Catazyga  headi  vars.  borealis  and  anticostiensis  HaU  and  Clarke,   Pal.   New 

York,  VIII,  Pt.  II,  1895,  pi.  54,  figs.  27,  31-34. 
Catazyga  erratica  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  11, 1893,  p.  158,  pi. 

54,  figs.  17-23. 
Loc.  Oswego   County,  New   York;  River  Saguenay,  Lake  St.    John,  Canada; 

Antioosti;  "Wesenberg  Schict,"  Prussia. 

Catasyga  headi  (Billings).  Lorraine  (Ord.). 

Athyris  head!  BUlings,  Pal.  Fossils,  1, 1862,  p.  147,  fig.  125;— Geol.  Canada,  1863, 

p.  212,  fig.  214. 
Zygospira  headi  Hall,  Twenty-third  Rep.  New  York  State  Cab.  Nat.  Hist.,  1872, 

pi.  13,  figs.  23-25  (extract  pub.  1871).— Meek,  Pal.  Ohio,  I,  1873,  p.  127,  pi.  11, 

fig.l. — MiUer,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  59. — Davidson,  Suppl. 

British  8U.  Brach.,  Palseontographical  Soc,  1882,  p.  125. 
Glaasia  schachertana  Ulrich,  American  Geologist,  I,  1888,  p.  186. 
Glaasia  headi  MiUer,  N.  American  Geol.  Pal.,  1889,  p.  346. 
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Catasyga  headi  (Billings) — CoDtinued. 

Catazyga  headi  Hall  aud  Clarke,  Pal.  New  York,  VIII,  Ft.  II,  1893,  p.  158,  fig. 

151 ;  pl.  54,  figs.  24-26,  30. 
Loo,  St.  Lawrence  River,  opposite  Three  Rivers;  near  St.  Nicholas,  St.  Croix, 

and  Becanconr  River,  Qneheo,  Canada;  Waynosville,  etc.,  Ohio;  Richmond 

and  Versailles,  Indiana.    According  to  Mr.  Aral,  also  in  the  Utica  slate  at 

Ottawa,  Canada. 

Catazyga  uphami  ( Wincbell  aud  Schuchert).  Trenton  (Ord.). 

Zygospira  uphami  Winchell  and  Schnchert,  American  Geol.,  IX,  1892,  p.  291; — 

Minnesota  Geol.  Survey,  III,  p.  468,  pl.  34,  figs.  45-48. 
Loo.  Near  Spring  Valley  and  Wykoff,  Minnesota. 

CENTRONELLA  Billings.         Genotype  Bhynchonella  glausfagea  Hall. 

Centronella  Billings,  Canadian  Nat  Geol.,  IV,  1859,  p.  131,  figs.  1-5; — Canadian 
Jour.,  VI,  1861,  p.  271.— Hall,  Sixteenth  Rep.  New  York  State  Cah.  Nat. 
liist.,  1863,  p.  45,  tigs.  13-17 ;— American  Jour.  Sci.,  2d  ser.,  XXXV,  1863,  p. 
396.— Billings,  Ihidem,  XXX VI*  1863,  p.  237.— Hall,  Trans.  Albany  Institute, 
IV,  1863,  pp.  134,  148.— A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 
1865,  p.  122.— Hall,  Pal.  New  York,  IV,  1867,  p.  399.— Hall  aud  Clarke, 
Ibidem,  VIII,  Pt.  II,  1893,  p.  265 ;— Thirteenth  Ann.  Rep.  New  York  State 
Geologist,  1895,  p.  853. 

Centronella(?)  allei  A.  Winchell.  Waverly  (L.  Carb.). 

Centronella  allii  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,   1865,  p.  123. 
Cryptonellaf  allei  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  290. 
Loo,  Burlington,  Iowa;  Hamburg,  Illinois;  Summit  County,  Ohio. 

Centronella  alveata  Hall.  Onondaga  (Dev.). 

Rhynchonellaf  alveata  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857, 

p.  124. 
Centronella  hecate  Billings,  Canadian  Jour.,  VI,  (May)  1861,  p.  272,  fig.  99; — 

Geol.  Canada,  1863,  p.  374,  ftg,  403.— Hall,  Pal.  New  York,  IV,  1867,  p.  420, 

pl.  61A,  figs.  27-29.--Ibidem,  VHI,  Pt.  II,  1895,  pl.  79,  fig.  15. 
Centronella  alveata  Hall,  Pal.  New  York,  IV,  1867,  p.  401,  pl.  61  A,  figs.  22-24.— 

Hall  and  Clarke,  Ibidem,  VIII,   Pt.  II,  1893,  p.  268,  pl.  79,  figs.  22-24. 
Loc.  New  York;  Cayuga,  Ontario. 
Oh:  See  C.  impressa  Hall. 

Centronella  anna  Hartt=Harttina  anna. 

Centronella(?)  arcei  A.  ITlricb.  Devonian. 

Centronella?  arcei  Ulrich,  N.  Yahrb.  f.  Mineral.,  Beilageband,  VIII,  1892,  p.  53, 

pl.  5,  figs.  5-9. 
Loc.  Ida,  and  near  Pulquina,  Bolivia. 

Centronella  billingsiana  Meek  and  Worthen=Whitfieldella  billings- 

iana. 
Centronella(ll)  crassicardinalis  Whitfield.  Warsaw  (L.  Carb.). 

Centronella  crassicardinalis  Whitfield,  Bull.  American  Mus.  Nat.  Hist.,  I,  1882, 
p.  55,  pl.  6,  figs.  50-62.— Hall,  Twelfth  Rep.  State  Geol.  Indiana,  XXIX,  1883, 
figs.  50-52. 

Loc.  Spergen  Hill,  Indiana. 

Ohs.  This  species  is  not  well  established  and  is  based  upon  a  single  ventral 
valve.  Compare  with  Athyris  densa. 

Centronella(?)  flora  A.  Winchell.  Waverly  (L.  Carb.). 

Centronellaf  fiora  A.  Winchell,  Proc.  American  PhiL  Soo.,  XII,  1870,  p.  254. 
Loc.  Sciotoville,  Ohio. 
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Centnmella  glansfagea  Hall.  -    OriakaDyCorniferoas  (Dev.). 

Rhynchonella  glansfagea  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1857,  p.  125,  figs.  1-6. 

Centronella  glansfagea  Billings,   Canadian  Nat.  Oeol.,  IV,  1859,  p.  132,  figs. 

1-5;— Canadian  Jonr.,  VI,  1861,  p.  271,  fig.  97;— Geol.  Canada,  1863,  p.  374, 

fig.  405.— Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  pp. 

45-47 ;— Pal.  New  York,  IV,  1867,  p.  399,  pi.  61A,  figs.  1-21, 25. 26.— Nettelroth, 

Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  153,  pi.  31,  figs. 

14-17.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  268,  fig.  180; 

180;  pi.  79,  figs.  1-14, 17, 21. 

Loc.  Albany  and  Schoharie    counties,    New  York;  Cayuga,  Ontario;  Falls  of 

Ohio;  Michigan. 
Oba,  In  the  American  Museum  of  Natural  History  this  species  is  labeled  Atrypa 
naviculoides  Conrad.    The  writer  has  not  been  able  to  find  this  description. 
It  may  be  one  of  Conrad's  manuscript  names. 

Centronella  glancia  Hall.  Hamilton  (Dev.). 

Centronella  glaucia  Hall,  Pal.  New  York,  IV,  1867,  p.  403,  pi.  61A,  figs.  39,  40.— 

Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  269. 
Loe.  Schoharie,  New  York. 

Centronella  hecate  Billings=G.  alveata. 

Centronella  impressa  Hall.  Hamilton  (Dev.). 

Centronella  impressa  Hall,  Fourteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  (July 
or  August)  1861,  p.  102 ;— Fifteenth  Rep.,  Ibidem,  1862,  pi.  3,  figs.  1-5.— Bil- 
lings, Canadian  Nat.  Geol.,  VII,  1862,  p.  392.— Hall,  Pal.  New  York,  IV,  1867, 
p.  402,  pi.  61  A,  figs.  30-38.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 
p.  269,  pi.  79,  figs.  16,  18-20. 

Loc.  Belloua,  York,  Pavilion,  and  Hamburg,  New  York. 

Ohs.  Billings  says  this  species  is  the  same  as  C.  hecate  (=C.  alveata). 

Centronella  jalia  A.  Winchell=Iloniingerina  Julia. 
Centronella  margarida  De.rby=Trigeria  margarida. 

Centronella  (?)  navicella  Hall.  Chemung  (Dev.). 

Terebratula  navicella  Hall,  Pal.  New  York,  IV,  1867,  p.  391,  pi.  60,  figs.  38-44. 
Centronella  (f)  navicella  Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1895,  pi.  79,  figs. 

40-42. 
Loc,  Rockford,  Iowa. 

Centronella  ovata  Hall.  Upper  Helderberg  (Dev.). 

Centronella  ovata  Hall,  Pal.  New  York,  IV,  1867,  p.  419,  pi.  61  A,  figs.  47-49. 
Loc,  Cayuga,  Ontario. 

Centronella(?)  silvetii  A.  Ulricb.  Devonian. 

Centronella  silvetii  A.  Ulrich,  N.  Jahrb.  f.  Mineral.,  Beilageband,  VllI,  1892, 

p.  51,  pi.  4,  figs.l5a-15d. 
Loc.  Chahuarani,  Bolivia. 

Centronella  tnmida  BilliDgs.  Oriskany  and  Comiferous  (Dev.). 

Centronella  turaida  Billings,  Canadian  Jour.,  VI,  1861,  p.  272,  fig.  98; — Qeol. 

Canada,  1863,  p.  374,  fig.  404. 
Loc,  Cayuga  and  Port  Colbourne,  Ontario. 

CHAEIONELLA  Billings.  Genotype  Atrypa  scitula  Hall. 

Charionella  BilUngs,  Canadian  Jour.,  VI,  1861,  pp.  148,  274,  figs.  101, 102.— Hall, 
Sixteenth  Rep.  New  York  State  Cab.  Nat  Hist.,  1863,  p.  40; — American  Jour. 
Sci.,  n.  Ber.,  XXXV,  1863,  p.  39<;.--Hall  and  Clarke,  Pal.  New  York,  VIII, 
Pt.  II,  1893,  p.  78;— Thirteenth  Rep  New  York  State  Geologist,  1895,  p.  775. 
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Gharionella  circe  Bi]lings=G.  scitula. 
Gharionella  doris  BilliDgs=Meristella  doris. 
Gharionella  hyale  Billings =Whitfielde]la  hyale. 
Gharionella  rostrata  Billings  =iMeristella  rostrata. 

Gharionella  scitula  Hall.  Gomiferoua  (Dev.). 

Atrypa  scitula  Hall,  Geol.  New  York;  Rep.  Fonrtli  Diet.,  1S43,  p.  171,  iig.  1. 
Athyrisf  scitula  Billings,  Canadian  Jour.,  Y,  1860,  p.  278,  figs.  35-38. 
Cbarionella  circe  Billings,  Ibidem,  VI,  1801,  p.  273,  ftg.  100;— Geol.  Canaila,  1863, 

p.  374,  fig.  400. 
Meristella  scitula  Hall,  Pal.  New  York,  IV,  1867,  p.  302,  pi.  47,  figs.  34-38. 
Meristella  circe  Miller,  N.  American  Geol.  Pal.,  1889,  p.  354. 
Cbarionella  scitula  Hall  and  Clarke,  I'al.  New  York,  VIII,  Pt.  II,  1893,  j).  78, 

pi.  42,  figs.  17-19. 
Loc.  Williamsville  and  Clarence  Hollow,  New  York;  ColumbuH,  Obio  (Wbit- 

field) ;  county  of  Haldimand,  Ontario. 

CHONETES  Fischer  de  Waldheim.    Genotype  Orthis  striatella  Dalman. 

Ciionetes  Fischer  de  Waldbeim,  Oryctographie  du  Gouvernement  de  Moscow, 
Pt.  II,  1837,  p.  134.— Hall,  Pal.  New  York,  II,  1852,  p.  64.— Billings,  Canadian 
.Tour.,  VI,  1861,  p.  349. — Meek  and  Hayden,  Pal.  Upper  Missouri,  Smithsonian 
Cont.  Knowl.,  17i,  1864,  p.  ii.— Hall,  Twentieth  Rep.  New  York  State 
Cab.  Nat.  Hist.,  1867,  p.  242;— Pal.  New  York,  IV,  1867,  p.  115.— Walcott, 
Mon.  IJ.  S.  Geol.  Survey,  VIII,  1884,  p.  122.— Nettelroth,  Kentucky  Fossil 
Sbells,  Mem.  Kentucky  Geol.  Survey,  1886,  p.  66.— Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  I,  1892,  p.  303 ;— Eleventh  Ann.  Rep.  New  York  State  Geolo- 
gist, 18iU,  p.  292. 

Chonetes  acntiradiatus  Hall.  GorniferonH  (Dev.). 

Strophomena  acutiradiata  Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843,  p.  171, 

fig.  3. 
Chonetes  acutiradiata  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  18.57, 

p.,117;— Pal.  New  York,  IV,  1867,  p.  120,  pi.  20,  fig.  5;— Second  Ann.  Rep. 

New  York  State  Geol.,  1883,  pi.  47,  fig.  8.— Nettelroth,  Kentucky   Fossil 

Shells,  Mem.  Kentucky  Geol.  Surveys  1889,  p.  66,  pi.  18,  figs.  18-20.— Hall  and 

Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  16,  fig.  8. 
Loc,  Williamsville,  Stafford,  etc..  New  York;  Columbus,  Ohio;  Falls  of  Ohio. 

Chonetes  amazonicns  Derby.  Upper  Garboniferons. 

Chonetes  amazonica  Derby,  Bull.  Cornell  Univ.,  I,  1874,  p.  41,  pi.  6,  figs.  3,  12, 
19;  pi.  9,  figs.  8, 9.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1802,  pi.  15B, 
fig.  13. 

Loc.  Itaituba,  Brazil. 

Chonetes  antiope  Billings.  Lower  Devonian. 

Chouetes  anitope  Billings,  Pal.  Fossils,  II,  1874,  p.  19. 
Loc,  Mount  JoUi  and  Pero^,  Nova  Scotia^ 

Chonetes  arcei  A.  Ulrich.  Middle  Devonian. 

Chonetes  arcei  A.  Ulrich,  N.  Jahrb.  f.  Mineral.,  Beilag^band  VIII,  1892,  p.  77,  pi. 

4,  figs.  35,  36. 
Loc.  Chahuarani,  lola,  and  Tarabuco,  Bolivia. 

Chonetes  arcuatns  Hall.  Gorniferous  (Dev.). 

Chonetes  arcuata  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p. 
116;— Pal.  New  York,  IV,  1867,  p.  119,  pi.  20,  fig.  7;— Second  Ann.  Rep.  New 
York  State  Geol.,  1883,  pi.  47,  figs.  16,  35,  36.— Hall  and  Clarke,  Pal.  Now 
York,  VIII,  Pt.  I,  1892,  pi.  16,  figs.  16,  35,  36. 

Loc,  Williamsville,  Clarence  Hollow,  etc.,  New  York;  Columbus,  Ohio. 
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Ohonetes  armata  Norwood  and  Pratteu  (noii  Bouchard) =C.  piisilua. 
Chonetes  canadensis  BilliDgs.  Lower  Devoiiian. 

Chonetes  canadensis  Billin^j^s,  Pal.  Fossils,  II,  1874,  p.  17,  fig.  7. 
Loc,  Pero^,  Nova  Scotia. 

Chonetes  complanata  Hall=Chouostrophia  complanata. 

Chonetes  comstookei  Eathbun.  Middle  Devonian. 

Chonetes  comstookii  Rathbun,  BnU.  Buffalo  Soc.  Nat.  Sci.,  I,  1874,  p.  250,  pi.  9, 

figs.  5,  14, 18, 19,31;— Proc.  Boston  Soc.  Nat.  Hist.,  XX,  1879,  p.  18. 
Loc.  Province  of  Para,  Brazil. 

Chonetes  cornutns  (Hall).  Clinton  (Sil.). 

Strophomena  comata  Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843,  p.  73,  fig.  3. 
Chonetes  cornnta  de  Koninck,  Recher.  AniinauK  Fobs.,  Pt.  1, 1847,  p.  200,  pi.  20, 

fig.  3.— Hall,  Pal.  New  York,  II,  1852,  p.  64,  pi.  21,  fig.  10;— Second  Ann. 

Rep.  New  York  State  Geol.,  1883,  pi.  47,  fig.  1.— Hall  and  Clarke,  Pal.  New 

York,  VIII,  Pt.  I,  1892,  pi.  16,  fig.  1. 
Loc.  Wayne  County,  New  York. 

Chonetes  coronatus  (Conrad).  Hamilton  (Dev.). 

Strophomeua  carinata  Conrad,  Jour.  Acad.  Nat.  Sol.  Philadelphia,  VIII,  1842, 
p.  257,  pi.  14,  fig.  13. 

Strophomena  syrtalis  Conrad,  Ibidem,  1842,  p.  253,  pi.  14,  fig.  1. 

Chonetes  littoni  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Set.  Philadelphia,  III, 
1854,  p.  25,  pi.  2,  fig.  4. 

Chonetes  maclurea  Norwood  and  Pratten,  Ibidem,  1854,  p.  28,  pi.  2,  fig.  8. 

Chonetes  tuomyi  Norwood  and  Pratten,  Ibidem,  1854,  p.  28,  pi.  2,  fig.  9. 

Chonetes  martini  Norwood  and  Pratten,  Ibidem,  1854,  p.  29,  pi.  2,  fig.  10. 

Chonetes  coronata  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p. 
146,  figs.  1, 2 ;— Pal.  New  York,  IV,  1867,  p.  133,  pi.  21,  fi^s.  9-12.— Whitfield, 
Geol.  Wisconsin,  IV,  1882,  p.  327,  pi.  25,  fig.  16.— Hall,  Second  Ann.  Rep. 
New  York  State  Geol.,  1883,  pi.  47,  figs.  10,  11,  24,  26,  33,  39,  41,  43.— Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  16,  figs.  10,  11,  24,  26,  33, 
39,  41,  43. 

Loc.  New  York;  Pennsylvania;  neurArkona,  Ontario;  Bakeoven,  Illinois;  Mil- 
waukee, Wisconsin. 

Ob$,  In  the  Illinois  State  collection  there  are  specimens  of  C.  maclurea  and  G. 
littoni  which  are  not  specifically  distinct  from  C.  coronatus  Conrad.  In  the 
American  Museum  of  Natural  History  the  writer  has  seen  specimens  of  C. 
tuomyi  and  C.  martini  labeled  as  varieties  of  C.  coronatus. 

Chonetes  cumaensis  Eathbun.  Middle  Devonian. 

Chonetes  curuaensis  Rathbun,  Proc.  Boston  Soo.  Nat.  Sci.,  XX,  1879,  p.  21. 
Loe.  Province  of  Para,  Brazil. 

Chonetes  dawsoni  Billing8=Chonostrophia  dawsoni. 

Chonetes  deflecta  Hall=C.  vicinus. 

Chonetes  emmetensis  A.  Winchell.  Hamilton  (Dev.). 

Chonetes  emmetensis  A.  Winchell,  Rep.  Lower  Peninsula  Michigan,  1866,  p.  92. 
Loc,  Grand  Traverse  Region,  Michigan. 

Chonetes  flEdklandicns  Morris  and  Sharpe.  Lower  Devonian. 

Chonetes  falklandica  Morris  and  Sharpe,  Quart.  Jour.  Geol.  Soc.  London,  H, 
1846,  p.  274,  pi.  10,  fig.  4.— De  Koninck,  Recher.  Animaux  Foss.,  Pt.  1, 1847, 
p.  204,  pi.  20,  fig.  4. — Von  Ammon,  Zeits.  d.  Gessels.  fiir  Erdk.,  Berlin, 
XXVIII,  1893,  p.  360,  fig.  5. 

Loc.  Falkland  Islands;  Taquaraasu,  Matto  Grosso,  Brazil. 
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Chonetes  filiBtriatos  Walcott.  Lower  Devonian. 

Chonetes  filistriata  Walcott,  Moii.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  127,  pi.  13, 

Hg.  15. 
Lov.  Enreka  district,  Nevada. 

Chonetes  fischeri  Hall=Chonopectus  iischeri. 

Chonetes  flemingi  Norwood  and  Pratten=C.  variolatus. 

Chonetes  freitaasii  Bathbun.  Middle  Devonian. 

ChoDetes  species  Rathbao,  Bull.  Buffalo  Soc.  Nat.  Sci.,  I,  1874,  p.  253. 
Chonetes  freitaasii  Rathbun,  Proc.  Boston  Soc.  Nat.  Hist.,  XX,  1879,  p.  18. 
Loc.  Province  of  Para,  Brazil. 

Chonetes  geinitziana  Waagen,  and  Miller=C.  glaber. 

Chonetes  genicnlatus  White.  Kinderhook  (L.  (Jarb.). 

Chonetes  geuiculata  White,  Proc.  Boston  Soc.  Nat.  Hist.,  IX, 1862,  p.  29.— A. 

Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865,  p.  116; — Proc.  American 

Phil.  Soc,  XI,  1870,  p.  250. 
Chonetes  geniculatus  Keyes,  Geol.  Survey  Minsouri,  V,  1895,  p.  53,  pi.  ^38,  iig.  3. 
Loc.  Hamburg,  Illinois;  Clarksville,  Missouri;  Rockford,  Indiana;  Rockville, 

Ohio. 
Oba.  Compare  with  C.  omatus  Shumard. 

Chonetes  gibbosa  Hall=C.  vicinus. 

Chonetes  glabra  Hall  (non  Geinitz)=C.  lineatus. 

Chonetes  glaber  Geinitz.  Upper  Carboniferous. 

Chonetes  glabra  Geinitz,  Carbon  u.  Dyas  in  Nebraska,  1866,  p.  60j  pi.  4,  ligs. 

15-18. — Tonla,  Sitzb.  derKai8.Akad.  der  Wissensch.,Wien,  LIX,  1860,  p.  10. — 

Meek,  Final  Rep.  U.  S.  Geol.  Survey  Nebraska,  1872,  p.  171,  pi.  4,  fig.  10;  pi. 

8,  fig.  8.— Derby,  Bull.  Cornell  Univ.,  1, 1874,  p.  43,  pi.  8,  figs.  11, 14, 15, 19;— 

Bull.  Mus.  Comp.  Zool.,  Ill,  1876,  p.  280. 
Chonetes  geinitziana  Waagen,  Palseontologica  Indica,  Ser.  XIII,  I,  1884,  p.  621. 
Chonetes  Itevis  Keyes,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1888,  p.  229,  pi.  12, 

fig.  3; — Geol.  Survey  Missouri,  V,  1895,  p.  55,  pi.  37,  fig.  5. 
Chonetes  geinitzianus  Miller,  N.  American  Geol.  Pal.,  1889,  p.  339. 
Loc.  Nebraska  City,  Nebraska;  Kansas;   Iowa;  Illinois;  Bomjardim  and  Itai- 

tuba,  Brazil ;  Yampopata  and  Cochabamba,  Bolivia. 

Chonetes  granulifer  Owen.  Upper  Carboniferous. 

Chonetes  granulifera  Owen,  Geol.  Rep.  Iowa,  Wisconsin,  Minnesota,  1852,  p.  583, 
pi.  5,  fig.  12. — Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  III, 
1854,  p.  24.— Meek,  Final  Rep.  U.  S.  Geol.  Survey  Nebraska,  1872,  p.  170,  pi. 
4,  fig.  9;  pi.  6,  fig.  10;  pi.  8,  fig.  7.— White,  Wheeler's  Geogr.  Geol.  Survey 
west  100  Merid.,  1875,  p.  122,  pi.  9,  fig.  8. — Keyes,  Geol.  Survey  Missouri,  V^ 
1895,  p.  56. 

Chonetes  smithii  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  III, 
1854,  p.  24,  pi.  2,  fig.  2.— Meek  and  Worthen,  Geol.  Survey  Illinois,  V,  1873, 
p.  570,  pi.  25,  fig.  11.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi. 
15B,  fig.  12. 

Chonetes  mucronata  Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 
1858,  p.  262; — Pal.  Upper  Missouri,  Smithsonian  Cont.  to  Knowl.,  172, 
1864,  p.  22,  pi.  1,  fig.  5.— Geinitz,  Carbon  u.  Dyas  in  Nebraska,  1866,  p.  58, 
pi.  4,  tigs.  12-14. — Toula,  Sitzongsb.  der  Kais.  Akad.  der  Wissensch.,  Wein, 
LIX,  1869.  p.  10. 

Chonetes  granuliferns  Beeoher,  American  Jour.  Sci.,  3d  ser.,  XLI,  1891,  p.  357, 
pi.  17,  fig.  15. 

Loc.  Mouth  of  Keg  Creek,  Iowa;  Illinois;  Kansas;  MiHSouri;  Alabama;  Kanab 
Canyon,  Arizona;  Cochabamba,  Bolivia. 
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Chonetes  hemisphericiu  Hall.  Upper  Helderberg  (Dev.). 

Chonetes  hemispherica  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857, 
p.  116,  figs.  1-3.— Billings,  Canadian  Jour.,  VI,  1861,  p.  349,  figs.  121-123; 
Geol.  Canada,  1863,  p.  368,  fig.  380.— Hall,  Pal.  New  York,  IV,  1867,  p.  118, 
pi.  20,  fig.  6.— Nicholson,  Pal.  Prov.  Ontario,  1873,  p.  75.— Walcott,  Moii. 
U.  S.  Geol.  Survey,  VIII,  1884,  p.  123.— Hall  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  I,  1892,  pi.  16,  fig.  14. 

Loc.  Schoharie,  etc.,  New  York;  Eureka  district,  Nevada;  Ontario,  ('anada. 

Chonetes  herbert-smithi  Bathban.  Middle  Devonian. 

Chonetes  herbert-smithi  (Hartt  MS.)  Rathbun,  Bull.  Buffalo  Soc.  Nat.  Soi.,  I, 
1874,  p.  251,  pi.  10,  figs.  39-42,  44-47;— Proo.  Boston  Soc.  Nat.  Hist,,  XX, 
1879,  p.  20. 

Ixic.  Province  of  Para,  Brazil. 

Chonetes  lllinoiBenflis  Wortheu.  Burlington  (L.  Garb.). 

Chonetes  logani  Hall  (non  N.  and  P.),  Geol.  Survey  Iowa,  I,  Pt.  11,  1858,  p.  598, 

pi.  12,  figs.  1,  2. 
Chonetes  illinoiensis  Worthen,  Trans.  St.  Lonis  Acad.  Sci.,  I,  1860,  p.  571. — A. 

Winohell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1863,  p.  5;— Ibidem,  1865,  p. 

116.— Meek  and  Worthen,  Geol.  Survey  Illinois,  III,  1868,  p.  505,  pi.  15,  fig. 

8.— Herrick,  Bull.  Denison  Univ.,  Ill,  1888,  p.  35,  pi.  3,  fig.  21. 
Loc.  Burlington,  Iowa;  Jersey  County,  Illinois;    Rockford,  Indiana;  Licking 

County,  Ohio. 

Chonetes  iowensis  Owen=:Pholido8trophia  iowensis. 

Chonetes  koninckianns  Norwood  and  Pratten.  Middle  Devonian. 

Chonetes  koninckiana  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia, 

III,  1854,  p.  30,  pi.  2,  fig.  11. 
Loc,  Jonesboro,  Union  County,  Illinois. 

Chonetes  laevis  Keye8=C.  glaber  Geinitz. 
Chonetes  laticosta  Hall=C.  macronatus. 

Chonetes  lepidus  Hall.  Marcellus-Chemung  (Dev.). 

Chonetes  lepida  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p.  148;— 
Pal.  New  York,  IV,  1867,  p.  142,  pi.  22,  figs.  12,  13.— Clarke,  Bull.  U.  8.  Geol. 
Survey,  16,  1885,  pp.  24,  32. 

Loc.  Cayuga  Lake,  etc.,  New  York;  Meadville,  Pennsylvania. 

Chonetes  lineatns  (Conrad).  CorniferouH  (Dev.). 

Strophomea  lineata  Conrad,  Third  Ann.  Rep.  Geol.  Survey  New  York,  1839,  p. 

64.— Vanuxem,  Geol.  New  York;  Rep.  Third  Dist.,  1842,  p.  139,  fig. 6  (should 

be  5a).— Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843,  p.  175,  fig.  8. 
Chonetes  glabra  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  i>.  117, 

figs.  1-^. 
ChonetcA  lineata  Hall,  Pal.  New  York,  IV,  1867,  p.  121,  pi.  20,  fig.  3;— Second 

Ann.  Rep.  New  York  State  Geol.,  1883,  pi.  47,  fig.  34.— HaU  and  Clarke,  Pal. 

New  York,  VIII,  Pt.  I,  1892,  pi.  16,  fig.  34. 
Loc.  Cayuga  Lake,  etc.,  New  York. 

Chonetes  littoni  Norwood  and  Pratten =C.  coronatas. 

Chonetes  logani  Hall  (non  Nor.  and  Prat.)=C.  illinoisensin. 

Chonetes logmni Norwood andPratten.  Kinderhook-Barlington(L.Carb.). 

Chonetes  logani  Norwood  and  Pratten,  .lour.  Acad.  Nat.  Sci.  Philadelphia,  III, 
1854,  p.  30,  pi.  2,  fig.  12.— A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 
1865,  p.  116.— Hall,  Pal.  New  York,  IV,  1867,  pi.  22,  figs.  23,  26-28;— Second 
Ann.  Rep.  New  York  Stote  GeoL,  1883,  pi.  47,  fig.  ^.^Herrick,  Bull.  Denison 
Univ.,  Ill,  1888,  p.  ^,  pi.  3,  fig.  12;  pi.  7,  fig.  22.— Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  I,  1S92,  pi.  16,  fig.  25. 

Loe,  Borlingtou,  Iowa;  Quiucy,  IlltJioiJi;  Licking  County,  Ohio, 
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.  Chonetes  logani  anrora  Hall.  Tully-Burlington  (Dev.-L.  Garb.). 

Chonetes  logani  var.  aurora  Hall,  Pal.  New  York,  IV,  1867,  p.  137,  pi.  22,  figs. 
16-18;— Second  Ann.  Rep.  New  York  State  Geol.,  1883,  pi.  47,  figs.  9,  18.— 
Whiteaves,  Cont.  to  Canadian  Pal.,  I,  1891,  p.  215,  pi.  29,  fig.  2.— Hall  aud 
Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pi.  16,  figs.  9,  18. 

Chonetes  aurora  Williams,  Bull.  Geol.  Soc.  America,  I,  1890,  p.  491,  ])1.  12,  figs. 
10,  11. 

Loo.  Tully  and  Demyter,  New  York;  Athabasca,  Mackenzie,  and  Red  Deer 
rivers.  Northwest  Territory,  Canada;  Cuyahoga  and  Licking  conuties, 
Ohio;  Burlington,  Iowa. 

Chonetes  loganensiB  Hall  and  Whitfield.  Kinderhook  (L.  Garb.). 

Chonetes  loganensis  Hall  and  Whitfield,  King's  Geol.  Expl.  40th  Paral.,  IV,  1877, 

p.  253,  pi.  4,  fig.  9. 
Loc.  Logan  Canyon,  Wahsatch  Range,  Utah. 

Chonetes  maclurea  Norwood  and  Pratten=C.  coronatus. 
Chonetes  macrostriata  Walcott=Stropheodouta  macrostriata. 
Chonetes  manitohensis  Whiteaves.  Upper  Devonian. 

Chonetes  manitohensis  Whiteaves,  Cont.  to  Canadian  Pal.,  I,  1892,  p.  281,  pi.  37, 

figs.  1,  2. 
Loc,  Manitoha  Island,  Lake  Manitoha,  Canada. 

Chonetes  martini  Norwood  and  Pratten=C.  coronatus. 

Chonetes  melonicos  Billings.  Oriskany  (Dev.). 

Chonetes  melonica  Billings,  Pal.  Fossils,  II,  1874,  p.  15,  fig.  6. 
Loc.  Little  Gasp^,  Qnehec,  Canada. 

Chonetes  mesolohus  Norwood  and  Pratten.  Upper  Carboniferous. 

Chonetes  mesoloha  Nor.  and  Prat.,  Jonr.  Aoad.  Nat.  Sci.  Philadelphia,  III,  1854, 
p.  27,  pi.  2,  fig.  7.— White,  Wheeler's  Qeogr.  Geol.  Expl.  Survey  west  100 
Merid.,  1875,  p.  123,  pi.  9,  fig.  7.— Hall,  Second  Ann.  Rep.  New  York  State 
Geol.,  1883,  pi.  47,  fig.  22.— Keyes,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1888, 
p.  228.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  16,  fig.  22. 

Loc.  Belleville,  Illinois;  Charhoniere,  Missouri ;  Flint  Ridge,  Ohio ;  New  Mexico; 
Arizona. 

Chonetes  michiganensis  Stevens.  Upper  Oarbouiferous. 

Chonetes  michiganensis  Stevens,  American  Jonr.  Sci.,  2d  ser.,  XXV,  1858,  p.  263. 
Loc,  Battle  Creek,  Michigan. 

Chonetes  millipnnctata  Meek  and  Worthen=Anlacorh7nchns  niilli- 

pnnctatum. 
Chonetes  minima  Hall  (non  Sowerby)=C.  nndulatus. 
Chonetes  mucronata  Meek  and  Hayden  (non  Hall)=C.  ^ranulifer. 

Chonetes  mncronatiis  Hall.  Oriskauy-Hamilton  (Dev.). 

Strophomena  mncronata  Hall,  Gtool.  New  York;  Rep.  Fourth  Dist.,  18-13,  p.  180, 

fig.  3. 
Chonetes  laticosta  Hall,  Tenth  Rep.  New  York  State  Cah.  Nat.  Hist.,  1857, 

p.  I19.--Billings,  Pal.  Fossils,  II,  1874,  p.  20. 
Chonetes  mucronata  Hall,  Pal.  New  York,  IV,  1867,  p.  124,  pi.  20,  fig.  1;  pi.  21, 

fig.  1. — Nicholson,  Pal.  Prov.  Ontario,  1873,  p.  74. — Hall,  Second  Ann.  Rep. 

New  York  State  Geol.,  1883,  pi.  47,  figs.  6,  7.— Hall  and  Clarke,  Pal.  New 

York,  VIII,  Pt.  I,  1892,  pi.  16,  figs.  6,  7. 
Chonetes  mncronata f  Walcott,  Mon.  U.  S.  Oeol.  Snrvey,  VIII,  1884,  p.  124. 
Loc.  New  York ;  Cayuga,  Ontario ;  Qasp^ ;  Eureka  district,  Nevada. 
0&«.  See  C.  stttheli. 
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Chonetes  multicoflta  A. Wincbell.    Kiiiderhook  aud  Burliugtoii  (L.  Carb.). 

Chonetes  multicosta  A  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1863,  p.5;— 

Proc.  American  Phil.  Soc.,  XII,  1870,  p.  250. 
Loc,  BurlingtoD,  Iowa;  Hickman  and  Maury  ooanties,  Tennessee. 

Chonetes  maricata  Hall=Strophalosia  muricata. 

GiiQiietes  uana  Norwood  and  Pratteu  (nou  de  Verueuil) =C.  yandellauus. 

Chonetes  novascotioiii  Hall.  Arisaig  aud  Niagara  (SiL). 

Chonetes  novasootica  Hall,  Canadian  Nat.  Geol.,  V,  1860,  p.  144,  fig.  2. — Dawson, 
Acadian  Geol.,  3d  ed.,  1878,  p.  595,  fig.  199.— Hall,  Twenty-eighth  Rep.  New 
York  Stote  Mus.  Nat.  Hist.,  1879,  p.  155,  pi.  22,  figs.  11-14 ;— Eleventh  Rep. 
Stote  Geol.  Indiana,  1882,  p.  293,  pi.  22,  tigs.  11-14. 

Loc,  Arisaig,  Nova  Scotia;  Waldron,  Indiana. 

Chonetes  onettianus  liathbuii.  Middle  Devouiau. 

Chonetes  onettiana  Kathbun,  Bull.  Buffalo  Soc.  Nat.  Sci.,  I,  1874,  p.  253,  pi.  10, 

figs.  43,  48. 
Loc.  Province  of  Para,  Brazil. 

Chonetes  omatos  Shumard.  Chouteau  (L.  Carb.). 

Chonetes  omata  Shamard,  Geol.  Eep.  Missouri,  1855,  p.  202,  PI.  C,  fig.  1. — Keyes, 

Geol.  Survey  Missouri,  V,  1895,  p.  53,  pi.  38,  fig.  2. 
Loc  Louisiana  and  Hannibal,  Missouri. 
Oh$.  See  C.  geniculatus  White. 

Chenetes  parvus  Shumard.  Upper  Carboniferous. 

Chonetes  parva  Shumard,  Geol.  Rep.  Missouri,  1855,  p.  201. 

Loc.  Boone  County,  Missouri. 

Od«.  Keyes  says  this  species  is  a  synonym  for  C.  fiemingi:=C.  variolatus. 

Chonetes  permianns  Shumard.  Upper  Carboniferous. 

Chonetes  permiana  Shumard,  Trans.  St.  Louis  Acad.  Sci.,  I,  1859,  p.  390. 
Loc.  Mouth  of  Delaware  Creek,  Texas. 

Chonetes  plannmbonus  Meek  aud  Wortben.  Keokuk  (L.  Carb.). 

Chonetes  planumbona  Meek  aud  Wortheu,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 
1860,  p.  450;— Geol.  Survey  Illinois,  II,  1866,  p.  253,  pi.  18,  fig.  1. 

Loc.  Monroe  County,  Illinois;  CrawfordsviUe,  Indiana;  Kings  Mountain,  Ken- 
tucky. 

Chonetes  platynotns  White.  Upper  Carboniferous. 

C^oetes  piatynota  White,  Wheeler's  Geogr.  Geol.  Expl.  Survey  west  100  Merid., 

Prel.  Rep.,  1874,  p.  19;— Ibidem,  Final  Rep.,  IV,  1875,  p.  121,  pi.  9,  fig.  6. 
Loo.  Santa  Fe,  New  Mexico ;  near  Salt  Lake,  Utah. 

Chonetes  pnlehellns  A.  Winchell.  Waverly  (L.  Carb.). 

Chonetes  pulchella  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1862, 
p.  410;— Ibidem,  1865,  p.  115;— Proc.  American  Phil.  Soc,  XII,  1870,  p.250.— 
Herrick,  BuU.  Denison  Univ.,  Ill,  1888,  p.  37,  pi.  3,  fig.  14. 

Loo.  Moscow,  Hillsdale  County,  Michigan;  Trumbull,  Summit,  aud  Licking 
counties,  Ohio;  Shafers,  Pennsylvania;  Hickman  County,  Tennessee. 

Chonetes  pnnotatns  Simpson.  Lower  Helderber^;:  (Dev.). 

Chonetes  punctata  Simpson,  Trans.  American  Phil.  Soc,  n.  ser.,  XYI,  1889, 

p.  438,  fig.  3. 
Loc,  Hazardville,  Carbon  County,  Pennsylvania. 

Chonetes  pnsElns  Hall.  Hamilton  (Dev.). 

Chonetes  armata  Norwood  and  Pratteu  (nou  Bouchard),  Jour.  Acad.  Nat.  Sci. 
Philadelphia,  III,  1854,  p.  28. 

BuU.  87 12 


178  SYNOPSIS   OF   AMERICAN   TOSSIL   BRACHIOPODA.        [bull.  87. 

Chonetes  pnsilliis  Hall — Coiitiuued. 

Chonetes  pusilla  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p. 

149;— Pal.  New  York,  IV,  1867,  p.  128,  pi.  21,  fig.  6.— Meek,  Trans.  Chicago 

Acad.  Sci.,  1, 1868,  p.  93,  pi.  13,  fig.  2. 
Loc.  Bakeoven,  Illinois;  Fort  Resolution,  Great  Slave  Lake,  British  America. 
0&«.  In  the  Illinois  State  collection  there  is  a  specimen  of  C.  armatns  N.  and  P. 

with  an  old  label  attached.    This  specimen  is  identical  with  C.  pusillus  Hall. 

Ghonetes  reversa  Whitfield=Ghoiio8trophia  reversa. 

Chonetes  rlicki  A.  Ulricli.  Middle  Devonian. 

Chonetes  rilcki  A.  Ulrich,  N.  Jahrb.  f.  Mineral.,  Beilageband,  VIII,  1892,  p.  79, 

pi.  5,  figs.  1,  2. 
Loc.  Chahuarani,  Ida,  and  Tarabuco,  Bolivia. 

Chonetes  sarcinnlatiis  Norwood  and  Pratten. 

Chonetes  safcinulata  Norwood  and  Pratten  (non  Schlotheim),  Jour.  Acad.  Nat. 

Sci.  Philadelphia,  III,  1854,  p.  28. 
Obs,  It  is  impossible  to  point  out  the  American  representative  intended  by  these 

authors  for  this  species. 

Chonetes  scitnlns  Hall.  Marcellus-Chemung  (Dev.). 

Chonetes  scitnla  Hall,  Tenth  Rep.  New  York  Stote  Cab.  Nat.  Hist.,  1857,  p.  147;— 
Pal.  New  York,  IV,  1867,  p.  130,  pi.  21,  fig.  4 ;— Second  Ann.  Rep.  New  York 
State  Geol.,  1883,  pi.  47,  figs.  3,  4,  27,  32,  40,  44.— Herrick,  Bull.  Denison 
Univ.,  Ill,  1888,  p.  36,  pi.  1,  fig.  4.— Whitfield,  Annals  New  York  Acad.  Sci., 
V,  1891,  p.  548,  pi.  11,  fig.  10.— Hall  and  Clarke,  Pal.  New  York,  VUI,  Pt.  I, 
1892,  pi.  16,  figs.  3,  4,  27,  32,  40,  44.— Whitfield,  Geol.  Ohio,  VII,  1895,  p.  443, 
pi.  7,  fig.  10.— Kindle,  Bull.  American  Pal.,  6,  1896,  p.  37. 

Chonetes  scitulus  Beecher,  American  Jour.  Sci.,  XLI,  1891,  p.  357,  pi.  17,  fig.  14. 

Loc,  Moscow,  Hamburg,  etc..  New  York;  Meadville,  Pennsylvania;  Delaware 
and  Licking  counties,  Ohio. 

Chonetes  setigerns  (Hall).  Marcellus-Waverly  (Dev.-L.  Carb.). 

Strophomena  setigera  Hall,  Geol.  New  York ;  Rep.  Fourth  Dist.,  1843,  p.  180, 

fig.  2;  p.  222.  fig.  3. 
Chonetes  setigera  de  Koninck,  Recher.  Animaux  Foss.,  1, 1847,  p.  215,  pi.  20,  fig. 

7.— Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p.  150;— Pal. 

New  York,  IV,  1867,  p.  129,  pi.  21,  fig.  2;  p.  142,  pi.  22,  figtf.  1-5;— Second 

Ann.  Rep.  New  York  State  Geol.,  1883,  pi.  47,  figs.  2,  5,  19.— Walcott,  Mon. 

U.  S.  Geol.  Survey,  VIII,  1884,  p.  125.— Clarke,  Bull.  U.  S.  Geol.  Survey,  16, 

1885,  p.  24.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  16,  tigs. 

2,  5,  19. 
Chonetes  setigera?  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1862,  p.  411. 
Loc,  New  York;  Meadville,  Pennsylvania;  Ohio;  Union  City,  Branch  County, 

Michigan ;  Eureka  district,  Nevada. 

Chonetes  shumardianns  de  Koninck.  Keokuk  (L.  Garb.). 

Chonetes  shumardiana  de  Kuninck,  Reoher.  Animaux  Foss.,  Pt.  I,  1847,  p.  192, 
pi.  20,  fig.  1.— Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelj)hia,  III, 
1854,  p.  24. 

Loc,  The  Knobs,  Jefi'ersou  County,  Kentucky. 

Chonetes  smithii  Norwood  and  Pratten =C.  grauulifer. 

Chonetes  striatellns  (Dalman).  Silurian. 

OrthisstriatellaDalman,  Kgl.  Svens.Vetens.-Akad.  Handl.,  1828,  p.  Ill,  pi.  1,  fig.  5. 
Chonetes  striatella  Etheridge,  Quart.  Jour.  Geol.  Soc.  London,  XXXIV,  1878, 

p.  595. 
Loc.  Europe;  Cape  Louis  Napoleon,  lat.  79°  38'. 


BCHUOTMrr.]  INDEX   AND   BIBLIOGRAPHY.  179 

Chonefeet  itiibeli  A.  Ulrich.  Middle  Devonian. 

Chonetes  stiJbeli  A.  Ulrich,  N.  Jahrb.  f.  Mineral.,  Beilageband,  YIII,  1892;  p.  80, 

pi.  5,  figs.  3,  4. 
Loe.  Rio  Sicaeioa,  Bolivia. 
Oht,  Probably  the  same  as  C.  mucronatas. 

Chonet68  subqnadratos  Nettelroth.  Hamilton  (Dev.). 

Chonetes  snbqoadrata  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol. 

Survey,  1889,  p.  67. 
Loe,  FaUs  of  Ohio. 

Chonetes  tennistriatns  Hall.  Arisaig  (Sil.). 

Chonetes  tenuistriata  Hall,  Canadian  Nat.  Geo].,  V,  1860,  jk  145,  fig.  3. — Dawson, 

Acadian  Geol.,  3d  ed.,  1878,  p.  596,  fig.  200. 
Loe.  East  River,  Nova  Scotia. 

Chonetes  tninidns  Herrick.  Waverly  (L.  Garb.)* 

Chonetes  tnmidus  Herrick,  Bull.  Denison  Univ.,  Ill,  1888,  p.  36,  pi.  2,  fig.  21. 
Loe.  Moots  Run,  Licking  County,  Ohio. 

Chonetes  tuomyi  Norwood  and  Pratten=0.  coronatus. 

Chonetes  nndnlatas  Hall.  Niagara  (Sil.). 

Chonetes  minima  Hall  (non  Sowerby),  Twenty -eighth  Rep.  New  York  State 

Mus.  Nat.  Hist.,  Doc.  ed.,  1876,  pi.  22,  fig.  15. 
Chonetes  nndulata  Hall,  Ibidem,  1879,  p.  155,  pi.  22,  fig.  15 ; — Eleventh  Rep.  State 

Geol.  Indiana,  1882,  p.  294,  pi.  22,  fig.  15. 
Loe.  Waldron,  Indiana. 

Chonetes  variolatns  (d'Orbigny).  Upper  Carboniferous. 

Leptsena  variolata  d^Orbigny,  Voyage  dans  TAm^rique  Meridionale ;  Pal^ntol- 

ogie,  1842,  p.  49. 
Prodnctos  variolata  d'Orbigny,  Ibidem,  1842,  pi.  4,  figs.  10, 11. 
Chonetes  variolata  de  Koninck,  Recher.  Animaux  Foss.,  Pt.  1, 1847,  p.  206,  pi.  20, 

fig.  2.— Hall,  Stansbury*8  Expl.  Great  Salt  Lake,  1852,  p.  410,  pi.  3,  fig.  1.— 

Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia.  Ill,  1854,  p.  28. 
Chonetes  flemingi  Norwood  and  Pratten,  Ibidem,  1854,  p.  26,  pi.  2,  fig.  5. — 

Geinitz,  Carbon  u.  Dyas  in  Nebraska,  1866,  p.  59.— Hall  and  Clarke,  Pal. 

New  York,  VIII,  Pt.  I,  1892,  pi.  15B,  fig.  11.— Keyes,  Geol.  Survey  Missouri, 

V,  1895,  p.  54,  pi.  38,  fig.  6. 
Loe,  Yarbichambi,  Bolivia;  Guernsey,   etc.,  Ohio;  Illinois;  Missouri;  Kansas; 

Nebraska. 
Oha.  Compare  with  C.  parvus. 

Chonetes  yemeuilianns  Norwood  and  Pratten.         Upper  Carboniferous. 

Chonetes  vemeuiliana  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia, 
HI,  1854,  p.  26,  pi.  2,  fig.  6.— Newberry,  Ives'  Rep.  Colorado  River  of  the 
West,  1861,  p.  128.— Meek,  Final  Rep.  U.  S.  Geol.  Survey  Nebraska,  1872,  p. 
170,  pi.  1,  fig.  10.— Hall,  Second  Rep.  New  York  State  Geol.,  1883,  pi.  47,  figs. 
20,  21.— White,  Thirteenth  Rep.  State  Geol.  Indiana,  1884,  p.  128,  pi.  25,  figs. 
7,  8.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  16,  figs.  20,  21. 

Loe.  Carboniere,  Missouri;  Indiana;  Illinois;  Missouri;  Kansas;  Nebraska; 
banks  of  Colorado  River. 

Chonetes  yemenilianus  ntahensis  Meek.  Upper  Carboniferous. 

Chonetes  vemeuiliana  var.  ntahensis  Meek,  Simpson's  Rep.  Expl.  Great  Basin, 

Ter.  Utah,  1876,  p.  348,  pi.  2,  fig.  2. 
Loe.  Near  Homboldt  Mountains,  Utah. 
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ChonetM  TiGiniu  (Gastelnau).  Hamilton  (Dev.). 

Leptasna  vioina  Castelnau,  Systeme  Sil.  PAmdriqae  Septentrionale,  1843,  p.  39, 
pi.  14,  fig.  9. 

Chonetes  vioina  de  Koninok,  Recher.  Animaux  Foss.,  Ft.  I,  1847,  p.  203. 

Chonetes  deflecta  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p. 
U9;--Pal.  New  York,  IV,  1867,  p.  126,  pi.  21,  figs.  7,  8;— Second  Ann.  Rep. 
N.  Y.  State  GeoL,  1883,  pi.  47,  fig.  28.— Walcott,  Mon.  U.  S.  Geol.  Survey, 
VIII,  1884,  p.  24,  pi.  2,  fig.  8.— HaU  and  Clarke,  Pal.  New  York,  VIII,  Ft.  I, 
1892,  pi.  16,  fig.  28. 

Chonetes  gibbosa  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p.  145. 

Loe.  Ontario  County,  New  York ;  Columbus,  Ohio ;  Wisconsin ;  Eureka  district, 
Nevada. 

Ob$,  Castelnau^s  specimens  are  from  '^  Ontario  County,  New  York."  His  figures 
are  good  and  can  not  be  compared  with  any  other  species  than  the  well- 
known  C.  deflectus  Hall,  a  species  occurring  abundantly  in  Ontario  County. 

Chonetes  yandellaxms  Hall.  Gorniferous  (Dev.). 

Chonetes  nana  de  Koninqk  (non  de  Vemeuil),  Recher.  Animaux  Fobs.,  Ft.  1, 1847, 
p.  213. — Norwood  and  Fratten  (non  de  Verneuil),  Jour.  Acad.  Nat.  Sci. 
Philadelphia,  III,  1854,  p.  28. 

Chonetes  yandellana  Hail,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p. 
118;— Pal.  New  York,  IV,  1867,  p.  123,  pi.  20,  fig.  4.— Nettelroth,  Kentucky 
Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  68,  pi.  17,  figs.  16-19; 
pi.  31,  figs.  20,  30. 

Loc,  Falls  of  Ohio;  Columbus,  Ohio. 

CHONOPECTUS  Hall  and  Clarke.    Genotype  Ohonetes  fischeri  N.  and  P. 

Chonopectus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Ft.  1, 1892,  p.  312 ;— Eleventh 
Ann.  Rep.  New  York  State  Geologist,  1894,  p.  295. 

Chonopectna  fischeri  (Norwood  and  Pratten). 

Kinderhook  and  Burlington  (L.  Garb.). 

Chonetes  fischeri  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  III, 
1854,  p.  25,  pi.  2,  fig.  3.— HaU,  Geol.  Sur\'ey  Iowa,  I,  Ft.  II,  1858,  p.  517,  pi.  7, 
fig.  1;— Second  Ann.  Rep.  New  York  State  Geol.,  1883,  pi.  47,  figs.  17,  31. 

Chonopectus  fischeri  Hall  and  Clarke,  Pal.  New  York,  VIII,  Ft.  1, 1892,  p.  312, 
pi.  15B,  figs.  20-23:  pi.  16,  figs.  17,  31. 

Loc.  Burlington,  Iowa;  Warreu,  Pennsylvania. 

CHONOSTBOPHIA  Hall  and  Clarke. 

Genotype  Chonetes  reversa  Whitfield. 

Chonostrophia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Ft.  I,  1892,  p.  310;— 
Eleventh  Ann.  Rep.  New  York  State  Geologist,  1894,  p.  294. 

Chonostrophia  complanata  Hall.  Oriskany  (Dev.). 

Chonetes  complanata  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p. 

56;— Pal.  New  York,  III,  1859,  p.  418,  pi.  93,  fig.  1;— Second  Ann.  Rep.  New 

York  State  Geol.,  1883,  pi.  47,  figs.  13,  29. 
Chonostrophia  complanata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Ft.  I,  1892,  p. 

311,  pi.  16,  figs.  13,  29. 
tStrophomena  sp.  A,  A.  Ulrich,  N.  Jahrb.  f.  Mineral.,  Beilageband,  VIII,  1892,  p. 

70,  pi.  14,  fig.  24(123). 
Loc.  Albany  and  Schoharie  counties.  New  York ;  Cayuga,  Ontario ;  Cumberland, 

Maryland;  f Bolivia. 

Chonottn^hia  dawsoni  (Billings).  Lower  Devonian. 

Chonetes  dawsoni  Billings,  Pal.  Fossils,  II,  1874,  p.  18,  fig.  8. 

Chonostrophia  dawsoni   Hall   and  Clarke,  Pal.  New  York,  VIII,  Ft.  I,  1892, 

p.  311. 
Loo,  Qasp^  and  Pero^,  Quebeo,  Canada. 
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ChonostropMa  nelderbergiee  Hall.  Lower  Helderberg  (Dev.). 

Chonostrophia  helderbergia  Hall  and  Clarke,  Pal.  New  York,  VUI^  Pt.  I,  1892, 

pp.  311,  353,  pi.  15B,  fig.  14. 
Xoe.  Albany  County,  New  York. 

Chonostrophia  reversa  (Whitfield).  Corniferous  (Dev.). 

Chonetes  reversa  Whitfield,  Aniialn  New  York  Acad.  Sci.,  II,  1882,  p.  213; — 

Ibidem,  V,  1891,  p.  549,  pi.  11,  figs.  8,  9;— Oeol.  Ohio,  VII,  1895,  p.  443,  pi.  7, 

figs.  8,  9. 
Chonostrophia  reversa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  311, 

pi.  15B,  figs.  15-19;— Thirteenth  Ann.  Rep.  New  York  State  Geologist,  1895, 

p.  176,  pi.  4,  fig.  5. 
Loc,  Columbus    and    Delaware,    Ohio;   Union    Springs,   New    York;  Cayuga, 

Ontario. 

CHBISTIAHIA  Hall  and  Clarke.    Genotype  Leptsena  subquadrata  Hall. 

Christiania  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  298 ;— Eleventh 
Ann.  Rep.  New  York  State  Geologist,  1894,  p.  290. 

Christiaiiia  snbquadrata  Hall.  Lower  Helderberg  (Dev.). 

Leptffina  subquadrata  Hall,  Second  Ann.  Rep.  New  York  State  Geol.,  1883,  pi.  46, 

figs.  32,  33. 
Christiania  subquadrata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  296, 

851,  pi.  15,  figs.  32,  33;  pl.l5A,  fig.  36;  pi.  20,  figs.  18-20. 
hoc.  Ferry  and  Blount  counties,  Tennessee. 

CI8TELLA  Gray.  Genotype  Terebratula  cuneata  Bisso. 

Cistella  Gray,  Brit.  Mus.  Cat.  Brach.,  p.  114. 

Cistella  beecheri  Clark.  Upper  Cretaceous. 

Cistella  beecheri  Clark,  Johns  Hopkins  Univ.  Circ,  XV,  121,  1896,  p.  3. 
lAHi,  Vinoentown,  New  Jersey. 

Cistella  plicatilis  Clark.  Upper  Cretaceous. 

CUtella  plicatilis  Clark,  Johns  Hopkins  Univ.  Circ,  XV,  121,  1896,  p.  3. 
Loe.  Vincentown,  New  Jersey. 

CLEIOTHTRIS  King. 
Genotype  Atrypa  pectinifera  J.  de  C.  Sowerby=Spirifer  roissyi 
I/fiveill^=Athyri8  roissyi  of  authors. 

Cleiothyris  King  (non  Phillips),  Mon.  Permian  Fossils,  Pal.  Soc,  1850,  p.  137.— 
Hall  and  Clarke,  Pal.  New  York,  VIII.  Pt.  II,  1893,  p.  90;— Thirteenth  Ann. 
Rep.  New  York  State  Geologist,  1895,  p.  779. 

Cleiothyris  oUntonensii  (Swallow).  Kaskaskia  (L.  Carb.). 

Spirigera  clintonensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p.  89. 
Loo.  Chester,  Illinois;  St.  Genevieve  and  Cooper  counties,  Missouri. 
Ob$,  Compare  with  C.  roissyi.     Regarded  by  Keyes  as  a  synonym  for  Seminula 
subquadrata.     However,  this  species  does  not  appear  to  be  a  Seminula. 

Cleiothyris  crassicardinalis  (White).  Kinderbook  (L.  Carb.). 

Athyris  oraasicardinalis  White,  Jour.  Boston  Soc.  Nat.  Hist.,  VII,  1860,  p.  229. 
Loe.  Burlington,  Iowa. 

Cleiothyris  hirsnta  Hall.  St.  Louis  and  Kaskaskia  (L.  Carb.). 

Spirigera  (Athyris)  hirsuta  Hall,  Trans.  Albany  Institute,  IV,  1858,  p.  8. 
Athyris  hirsuta  Whitfield,  Bull.  American  Mus.  Nat.  Hist.,  I.  1882,  p.  49,  pi.  6, 

figs.  18<21.~Hall,  Twelfth  Rep.  Slate  Geol.  Indiana,  1883,  p.  328,  pi.  29,  figa. 

lS-21. 
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CleiothyTiB  hinata  Hall — Goutinued. 

Cliothyris  hirsuta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  46, 

figs.  25-28. 
Loc,  Spergen  Hill,  Indiana;  Alton  and  Chester,  Illinois;  Princeton,  Kentucky; 

Montana. 

Cleiothyris  miBsouriensis  (Swallow).  Upper  Carboniferous. 

Spirlgera  missouriensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  1, 1860,  p.  650. 
Loc.  Montgomery  and  Chariton  counties,  Missouri. 

Cleiothyiis  obmaxima  (McChesney).  Keokuk  (L.  Oarb.). 

Athyris  obmaxima  McChesney,  Descriptions  New  Pal.  Foss.,  1861,  p.  80. 
?Spirigera  obmaxima  White,  Wheeler's  Expl.  Survey  west  100  Merid.,  IV,  1875, 

p.  92,  pi.  5,  fig.  12. 
Loc,  Nauvoo  and  Warsaw,  Illinois;  Keokuk,  Iowa;  Mountain  Spring,  Nevada; 

Ophir  City,  Utah. 
0&«.  The  specimen  figured  by  White  may  be  Athyris  incrassata  Hall. 

CleiotliyriB  obvia  (McChesney).  Kaskaskia  (L.  Carb). 

Athyris  obvia  McChesney,  Descriptions  New  Pal.  Foss.,  1861,  p.  81. 

Loc,  Kaskaskia,  Illinois. 

Oha,  Probably  a  synonym  for  C.  roissyi. 

Cleiothyiis  orbicularis  (McChesney).  Upper  Carboniferous. 

Athyris  orbicularis  McChesney,  Descriptions  New  Pal.  Foss.,  1860,  p.  47. 
Loc,  '^  Extensively  distributed  in  the  Western  States.'' 

Ohs.  Specimens  of  this  species  in  the  United  States  National  Museum  donated 
by  Professor  Worthen  show  it  to  be  a  Cleiothyris. 

Cleiothyiis  refleza  (Swallow).  Warsaw  (L.  Carb.). 

Spirigera  retlexa  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p.  88. 

Loc.  Barretts  Station,  St.  Louis  County,  Missouri. 

Oha,  Should  be  compared  with  C.  roissyi.     Regarded  by  Keyes  as  a  synonym  for 

Seminula  trinuclea.     Swallow's  species,  however,  does  not  appear  to  be  a 

Seminula. 

Cleiothyiis  roissyi  (U^vei\l6).  Keokuk-Kaskaskia  (L.  Carb.). 

Spirifer  de  roissyi  L'£veill6,  M^moires  Soc.  G6ol.  de  France,  II,  1835,  ]).  39,  pi.  2, 

figs.  18-20. 
Terebratula  royssii  Marcou,  Geol.  North  America,  1858,  p.  51,  pi.  6,  fig.  10. 
Athyris  sublamellosa  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  702,  pi.  27, 

fig.  1.— Derby,  BuU.  Cornell  Univ.,  I,  1874,  p.  10,  pi.  2,  figs.  9-12;  pi.  3,  figs. 

15-21,  29;  pi.  6,  fig.  16;  pi.  9,  figs.  5,  6. 
Athyris  parvirostris  Meek  and  Worthen,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1860, 

p.  451. 
Spirigera  americana  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p.  89. 
Spirigera  pectinifera  Swallow  (non  Sowerby),  Ibidem,  1863,  p.  88. 
Athyris  planosulcata  Geinitz  (non  Phillips),  Carbon  u.  Dyas  in  Nebraska,  1866, 

p.  42.— Meek  and  Worthen,  Geol.  Survey  Illinois,  II,  1866,  p.  254,  pi.  18, 

fig.  8. 
Spirigera  planosulcata?  White,  Wheeler's  Rep.  Geogr.  Geol.  Expl.  Survey  west 

100  Merid.,  IV,  1875,  p.  143,  pi.  10,  fig.  5. 
Athyris  planosulcata!  Hall  and  Whitfield,  King's  U.  S.  Geol.  Expl.  40th  Pari., 

IV,  1877,  p.  257,  pi.  4,  figs.  10,  11. 
f  Athyris  roissyi  Meek,  Ibidem,  1877,  p.  82,  pi.  9,  fig.  3. 

Athyris  hirsuta  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  222,  pi.  18,  fig.  5. 
Cliothyris  roysii  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  91,  pi. 

46,  figs.  23,  24;  pL  84,  fig.  32. 


8CHUCH1BT.]  INDEX    AND    BIBLIOGRAPHY.  183 

Cleiothyris  roissyi  (L'fiveille) — Continued. 

Cliotbyris  sablamellosa  Hall  and  Clarke,  Ibidem,  1893,  p.  91. 

Loe,  Europe;  Mississippi  Valley;  Wbite  Piue  and  Eureka  districts,  Nevada; 
Salt  Lake  City,  etc.,  Utab;  Lake  Valley  mining  district,  etc.,  New  Mexico; 
Lake  County,  Colorado;  Guatemala;  Bomjardin  and  Itaituba,  Brazil. 

Ohs.  American  specimens  usually  referred  to  tbis  species  are  constantly  smaller 
and  are  often  without  sinus  or  fold.  If  tbese  diiferences  are  regarded  as  of 
sufficient  importance  to  distinguisb  American  specimens  from  typical  C. 
roissyi  tben  tbis  species  will  be  known  as  C.  sublamellosa  Hall.  Of  8piri- 
gera  americana  Swallow,  autbentic  specimens  have  been  seen  by  the  writer 
in  Professor  Hallos  collection.  Tbese  are  identical  witb  Atbyris  subla- 
mellosa. 

Meek's  Atbyris  roissyi  (1877)  will  probably  prove  to  be  a  new  species  of 
Seminula. 

See  C.  clintonensis,  C.  reflexa  Swallow,  and  C.  obvia  McCbesney. 

Cleiothyiis  squamosa  (Worthen).  St.  Louis  (L.  Garb.). 

Atbyris  squamosa  Wortben,  Bull.  Illinois  State  Mus.  Nat.  Hist.,  2,  1884,  p.  24; — 

Geol.  Survey  Illinois,  VIII,  1890,  p.  103,  pi.  11,  fig.  2. 
Loo,  Monroe  County,  Illinois. 

GLIHTOVELLA  Hall  and  Clarke. 

Genotype  G.  vagabunda  Hall  and  Clarke. 

Clintonella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  159;— Tbir- 
teenth  Ann.  Rep.  New  York  State  Geologist,  1895,  p.  814. 

Clintonella  vagabnnda  Hall  and  Clarke.  Clinton  (Sil.). 

Clintonella  vagabuuda  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  160, 

pi.  52,  figs.  1-11. 
Loo.  fOrleans  County,  New  York. 

CLTTAiaOHITES  Pander.  Genotype  Pronites  adscendens  Pander. 

Klitambonites  Pander,  Beitrage  znr  Geoguosie  des  Kussiscben  Keicbes,  1830, 
p.  70,  pi.  3,  fig.  14;  pi.  28,  figs.  16,  17. 

Clitambonites  (Eblert,  Fiscber's  Manuel  de  Concbyliologio,  1887,  p.  1289,  fig. 
1059.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  233.— Wincbell 
and  Scbucbert>,  Minnesota  Geol.  Survey,  III,  1893,  p.  377.— Hall  and  Clarke, 
Eleventb  Ann.  Rep.  New  York  State  Geologist,  1894,  p.  274. 

Clitambonites  adscendens  ( !  Pander).  Ordovician. 

Orthisina  adscendens  (Pander)  Kayser,  Paleontograpbica,  Suppl.,  Ill,  1876,  p.  20, 

pi.  2,  figs.  9-11. 
Loc.  Europe;  Juan  Pobre  and  Laja,  Cordillere  San  Juan,  Argentine  Republic. 
Obi.  Tbis  identification  is  probably  erroneous. 

Clita]n1xmite8(?)  borealis  (Castelnau). 

<<Magnesian  limestone"  =t  Galena  (Ord.). 

Terobratula  borealis  Castelnau,  Essai  Syst.  Sil.  VAm^rique  Septcntrionale,  1843, 

p.  40,  pi.  14,  fig.  14. 
Terebratola  turpis  de  Vemeuil,  Ibidem,  1843,  p.  40,  footnote. 
Loo,  ^'Magnesian  limestone  of  Green  Bay,  Wisconsin.^' 
Oh$,  Tbe  figure  is  not  satisfactory.    Tbe  species  seems  to  be  related  to  C.  diversus 

Sbaler. 

Clitambonites  diyersns  (Shaler).  Trenton-Lorraine  (Ord.). 

Ortbisina  diversa  Sbaler,  Bull.  Mus.  Comp.  Zool.,  4,  1865,  p.  67. 

Ortbisina  veneuili  Billings  (non  Eicbwald),  Catalogue  Sil.  Foss.  Anticosti,  1866, 

pp.  43,  74. 
Uemipronites  americanns  Wbitfield,  Ann.  Hep.  Geol.  Survey  Wisconsin,  1877, 

p.  72;— Geol.  Wisconsin,  IV.  1882,  p.  243,  pi.  10,  figs.  15-17. 
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Clitambonites  diversns  (Slialer) — Continued. 

Streptorhynohus  amcricanns  Miller,  N.  American  Oeol.  Pal.,  1889,  p.  378. 
Clitambonitef}  americaniis  Hall  and  Clarko,  Pal.  Now  York,  VIII,  Pt.  I,  1892, 

p.  230,  pi.  15A,  ligs.  1-8. 
Clitambonites  diversa  Winchell  and  Schuchert,  Miuuosota  Geol.  Survey,  III, 

1893,  p.  378,  pi.  30,  figs.  11-17.— Whiteaves,  Pal.  Fos.,  Ill,  Pt.  Ill,  1897,  p.  IGfi. 
JjOc,  Anticosti;  Cannon  Falls,  Kenyon,  cto.,  Minnesota;  Oshkosli,  Wisconsin; 

Ottawa  and  Lake  Winnipeg,  Canada. 
Oh8,  See  C.  borealis. 

Clitambonites  divenus  altisflimus  Winchell  and  Schuchert.  Trenton  (Ord.). 

Clitam1>onites  americanns  var.  Hall  and  Clarke,  Pal.  New  York.  VIII,  Pt.  1, 1892, 

pi.  15A,  figs.  7,  8. 
Clitambonites  dpversa  var.  altissima  Winchell  and  Schuchert,  Minnesota  Geol. 

Survey,  III,  1893,  p.  381,  pi.  30,  figs  18,  19. 
Loc.  Near  Cannon  Falls,  Minnesota. 

Clitambonites  (?)  johannensis  Matthew.  Upper  Cambrian. 

Orthisina  johannensis  Matthew,  Trans.  Royal  Soc.  Canada,  IX,  1892,  p.  49,  pi.  12, 

figs.  13a-13c. 
Loc,  Near  St.  John,  New  Brunswick. 

Clitambonites  planus  retroflexns  (de  Yernenil).  Lower  Ordovician. 

Gonambonites  plana  var.  retroflexa  de  A^emeuil,  Beitrage  zur  Geognosie  des 

liuBsischen  Reiches,  1830,  p.  77,  pi.  25,  figs.  1,  2. 
Clitambonites  (Gonambonites)  plana  var.  retrofiexa  Matthew,  Trans.  Roy.  Sor. 

Canada,  2d  ser.,  I,  1896,  p.  266,  pi.  2,  figs,  la-lc. 
Loc,  Mc.  Feci,  Cape  Breton,  Nova  Scotia. 

CLOBINDA  Barrande.  Genotype  C.  armata  Barrande. 

Clorinda  Barrande,  Systi-me  Silurien  Boh^me,  V,  1879. 

Barrandella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II.  1893,  pp.  241,  243;— 
Thirteenth  Ann.  Rep.  New  York  State  Geologist,  1895,  p.  844. 

Clorinda  arcnosa  (McChesney).  Niagara  (Sil.V 

Pentamerus  arcnosus  McChesney,  Descriptions  New  Pal.  Foss.,  1861.  p.  87. 
Loc,  Milwaukee,  Wisconsin. 

Clorinda  areyi  (Hall  and  Clarke).  Clinton  (Sil.). 

Barrandella  areyi  Hall  and^ Clarko,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pp.  242, 

368,  pi.  71,  figs.  14-16. 
Loc.  Rochester,  New  York. 

Clorinda  barrandei  (Billings).  Anticosti  (Sil.). 

Pentamems  barrandi  Billings,  Geol.  Survey  Canada;  Rep.  Progress  for  1856, 

1857,  p.  296;— Geol.  Canada,  1863,  p.  316,  fig.  327. 
Barrandella  barrandii  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  243, 

fig.  174;  pi.  71,  figs.  17-20. 
Loc.  Anticosti. 

Clorinda  fomicata  (Hall).  Clinton  and  Niagara  (Sil.). 

Pentamems  fomicatns  Hall,  Pal.  New  York,  II,  1852,  p.  81,  pi.  24,  fig.  7. 
Pentamems  fornicatus  var.  Hall,  Descrip.  n.  sp.  Fossils,  Waldron,  Indiana,  1879, 

p.  16;— Eleventh  Rep.  State  Geol.  Indiana,  1882,  p.  299,  pi.  27,  fig.  15 ;~ 

Trans.  Albany  Institute,  X,  1883,  p.  72. 
Barrandella  fornicata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  H,  1893,  ii.243, 

pi.  70,  figs.  11-13. 
Loc,  Lockport,  New  York;  Waldron,  Indiana;  Wisconsin. 
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Clori»da  ventricosa  (Hiill).  Niagara  (Sil.). 

Pentamenis  veatricosa  Hall,  Geol.  Survey  WiBcoiisin ;  Roi).  Progre^,  1860,  p.  2. — 

Whitfield,  Geol.  Wisconsin,  IV,  1882,  p.  291,  pi.  17,  Jigs.  11-13.— Nettelroth, 

Kentacky  Fosail  Shells,  Mem.  Kentacky  Surrey,  1889,  p.  64,  pi.  33,  figs.  12-14. 
P«nt»meni8  chicagoeusig  Winchell  and  Marcy,  Mem.  Boston  Soc.  Nat.  Hist.,  I, 

1865,  p.  94,  pi.  2,  lig.  11.— Hall,  Twentieth  Rep.  New  York  SUte  Cab.  Nat. 

Hist.,  1868,  p.  392. 
Pentamenis  (Pentamerellaf)  ventricosa  Hall,  Twentieth  Hep.  New  York  State 

Cab.  Nat.  Hist.,  1868,  p.  374,  pi.  13,  figs.  18-21. 
Peatamerns  (Pentamerella)  ventricosns  Hall  and  Whitfield,  Pal.  Ohio,  II,  1875, 

p.  138,  pi.  7,  figs.  7,  8. 
Barrandella  ventricosa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

34S,  pi.  71,  figs.  4-10;  pi.  84,  fig.  46. 
L9C.  Waukesha,  Wisconsin ;  Bridgeport,  Illinois;  LonisYille,  Kentucky;  Ohio. 

Coelospira  Hall=Aiioplotheca. 

GcBlospira  concava  Hall  1867  (not  1863)=Aiioplotheca  Camilla. 

Gcelospira  dicvparilis  Hall  =  Atrypina  disparilis. 

OQVOHIDinM  Lini)^.  Genotype  C.  biloculare  Linn^. 

Conohidium  Linn6,  Museum  Tessinianum,  1753,  p.  90; — SystemaNaturse,ed.zi,II, 

1760,  p.  163.— CEhlert,  Fischer's  Manuel  de  Conchyliologie,  1887,  p.  131 1.— Hall 

and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  231;— Thirteenth  Ann.  Rep. 

New  York  Stote  Geologist,  1895,  p.  842. 
HelmintholituB  Liim6,  Systema  Natnrse,  ed.  xii,  IV,  1766,  p.  163. 
Pentamenis  Sowerby  (non  Pentamera  Dumeril,  1806),  Mineral  Conchology,  I, 

1813,  p.  73. 
Gypidia  Dalman,  Kongl.  Svenska  Vet.-Akad.  Handl.,  for  1827,  1828,  pp.  93,  100. 
Pentamenis  Billings,  Canadian  Jour.,  VI,  1861,  p.  269. — Hall,  Twentieth  Rep. 

New  York  Stote  Cab.  Nat.  Hist.,  1867,  p.  163;— Pal.  New  York,  IV,  1867,  pp. 

369,  373. — Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey, 

1889,  p.  52. 
AntirhynchoneUa  Quenstedt,  Petref.  Deutschlands,  Brach.,  1871,  p.  231. 
Zdimir  Barrande,  Syst^me  Silurien  Boh^me,  VI,  1881,  p.  171. 

Coiiehidiiun  biloculare  Linn^.  Silurian. 

Conohidium  bilocnlare  Linn6,  Systema  Naturse,  ed.  xi,  II,  1760,  p.  163. — Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pi  233,  pi.  6,  figs.  11-14. 

Pentamerue  conohidium  Emmerson,  Geol.  Frobischer  Bay ;  Nourses  Narr.  HalPe 
Arctic  Exped.,  1879,  p.  578. 

Loc.  Europe;  Rescue  Harbor,  Arctic  America. 

Conehidiiun  ooUetti  (Miller).  Waterlime  (Sil). 

Petamerns  coUetti  Miller,  Seventeenth  Rep.  State  Geol.  Indiana,  1891,  p.  77,  pi. 

13,  figs.  5,  6. 
Conehidinm  colletti  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  235, 

pi.  66,  figs.  16,  17. 
Za)c.  Kokomo,  Indiana. 
Oba,  Compare  with  C.  laqueatum  Conrad. 

Conehidinm  oraisiplica  Hall  and  Clarke.  Niagara  (Sil.). 

Conehidinm  crassiplica  Hall  and  Clarke,  Pal.  Now  York,  VIII,  Pt.  II,  1895,  pp. 

235,  369,  pi.  66,  figs.  24,  25. 
Loc,  tNear  Louisville,  Kentucky. 

Conehidinm  cnmiiradiatnm  (McGbesney).  Niagara  (Sil.). 

Pentamerus  crassoradins  McChesney,  Descriptions  New  Pal.  Foss.,  1861,  p.  87. 
Loe.  Milwaukee,  Wisconsin. 
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Conchidimn  decnssatnm  (Whiteaves).  Siluilan. 

Feutamerus  decassattis  Whiteaves,  Canadian  Record  of  Science,  1891,  p.  295,  pi. 

3,  figs.  3,  4.— Calvin,  Bull.  Lab.  Nat.  Hist.  State  Univ.  Iowa,  XI,  1892,  p. 

164,  pi.  11,  figs.  1-3;  pi.  12,  fig.  2. 
Conchidium  decussatum  Hall  and  Clarke,  Pal.  New  York,  VIII,  Ft.  II,  1893,  p. 

235,  pi.  65,  figs.  1,  2;  pi.  66,  fig.  15. 
Loc.  Grand  Rapids  of  the  Saskatchewan,  etc.,  Canada. 

Conohidiam  exponenm  Hall  and  Clarke.  Niagara  (Sil.). 

Conchidium  ezponeus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Ft.  II,  1895,  pi.  66, 

figs.  6-9. 
Loc,  Louisville,  Kentucky. 

Conohidinm  georgisB  Hall  and  Clarke.  Clinton  (Sil.). 

Conchidium  georgiw  Hall  and  Clarke,  Pal.  New  York,  VIII,  Ft.  II,  1895,  p.  369, 

pi.  66,  figs.  18,  19. 
Loc.  Trenton,  Georgia. 

Conohidiain  greenei  Hall  and  Clarke.  Niagara  (Sil.). 

Conchidium  greenii  Hall  and  Clarke,  Pal.  New  York,  VIII,  Ft.  II,  1895,  pp.  235, 

368,  pi.  66,  figs.  20-22. 
Loc.  Near  Milwaukee,  Wisconsin. 

Conohidiam  knappi  (Hall  and  Whitfield).  Niagara  (Sil.). 

Pentamerns  knappi  Hall  and  Whitfield,  Twenty-fourth  Rep.  New  York  State 

Cab.  Nat.  Hist.,  1872,  p.  184.— Nettelroth,  Kentucky  Fossil  Shells,  Mem. 

Kentucky  Geol.  Survey,  1889,  p.  55,  pi.  28,  figs.  1-4. 
Fentamerusf  knappi  Hall  and  Whitfield,  Twenty-seventh  Rep.  New  York  State 

Cab.  Nat.  Hist.,  1875,  pi.  10,  figs.  10-12. 
Conchidium  knappi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Ft.  II,  1893,  p.  235, 

pi.  64,  figs.  11-13. 
Loc.  Louisville,  Kentucky 

Conohidinm  knighti  (Nettelroth).  f  Corniferous  (Dev.). 

Pentamerus  knighti  Nettelroth  (non  Sowerby),  Kentucky  Fossil  Shells,  Mem. 

Kentucky  Geol.  Survey,  1889,  p.  57,  pi.  29,  figs.  1,  2,  17. 
Conchidium  nettelrothi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Ft.  II,  1893, 

p.  234,  pi.  64,  figs.  14-16. 
Loc,  Louisville,  Kentucky. 
Ob9.  This  species  is  very  much  like  C.  nysins  and  may  be  identical  with  it  (Ami 

says  that  C.  knighti  occurs  in  the  Upper  Silurian  at  Arisaig,  Nova  Scotia). 

Conohidinm  laqueatum  (Conrad).  Niagara  (Sil.). 

Pentamerus  laqueatns  Conrad,  Froc.  Acad.  Nat.  Sci.  Philadelphia,  VII,  1855, 

p.  441. 
Pentamerus  nobilis  Emmons,  Manual  of  Geol.,  1860,  p.  107,  figure. 
Conchidium  laqueatus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Ft.  II,  1893,  p.  232, 

fig.  168;  p.  234,  pi.  65,  figs.  3-9. 
Loc,  Delphi,  Indiana. 

Conohidinm  littoni  Hall.  Niagara  (Sil.). 

Pentamerus  littoni  Hall,  Pal.  New  York,  III,  1859,  p.  262.— Hall  and  Whitfield, 
Twenty-fourth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1872,  p.  186;--Twenty- 
seventh  Rep.  Ibidem,  1875,  pi.  10,  figs.  8,  9. — Nettelroth,  Kentucky  Fossil 
Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  58,  pi.  27,  figs.  12,  13. 

Conchidium  littoni  Hall  and  Clarke,  Pal.  New  York,  VHI,  Ft.  II,  1895,  pi.  64, 
figs.  9,  10. 

Loo,  Hardin  County,  Tennessee;  Louisville,  Kentucky. 
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Conchidium  mnlticostatuiii  Hall.  Niagara  (Sil.). 

Pentameros  multicostatns  Hall,  Geol.  Survey  Wisconsin ;  Rep.  Progress,  1860, 
p.  1;— Twentieth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1867,  p.  373,  pi.  13, 
figs.  22-24. 

Conchidium  multicostatum  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895, 
pi.  64,  fig.  6;  pi.  66,  fig.  10. 

Loc,  Waawatosa  and  Waukesha,  Wisconsin. 

ConcMdiam  nettelrothi  Hall  and  Clarke=C.  kuigbti. 

Conchidium  nysins  (Hall  and  Wliittield).  Niagara  (Sil.). 

Pentamerus  nysius  var.  crassicosta  Hall  and  WTiitfield,  Twenty-fourth  Rep.  New 
York  State  Cab.  Nat.  Hist.,  1872,  p.  184;— Twenty -seventh  Rep.  Ibidem, 
1875,  pi.  10,  figs,  4-7. — ^Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky 
Geol.  Survey,  1889,  p.  60,  pi.  28,  figs.  5-8. 

Pentamerus  nysius  var.  tenuicostatus  Nettelroth,  Ibide-a,  1889,  p.  60. 

Conchidium  nysius  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  5.  235, 
pi.  64,  figs.  1,  8,  27. 

Loo,  Louisville,  Kentucky. 

06«.  See  C.  tenuicostatum. 

Conchidium  obsoletnm  Hall  and  Clarke.  Niagara  (Sil.). 

Conchidium  obsoletum  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi. 

67,  figs.  8,  9. 
Loc,  Genoa,  Ottawa  County,  Ohio. 

Conchidiain  ocddentale  Hall.  Guelph  (Sil.). 

Pentomerus  occidentalis  Hall,  Pal.  New  York,  11,  1852,  p.  341,  pi.  79,  figs.  1, 2.— 
Billings,  Geol.  Canada,  1863,  p.  337,  fig.  341.— Nicholson,  Pal.  Prov.  Ontario, 
1875,  p.  67,  fig.  35.— Whitfield,  Geol.  Wisconsin,  IV,  1882,  p.  314,  pi.  17,  fig.  10; 
pi.  23,  figs.  1, 2.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  239. 

Conchidium(f)  occidentalis  Hall  and  Clarke,  Ibidem,  1895,  pi.  67,  figs.  1-5. 

Loc.  Gault  and  Guelph,  Ontario ;  Point  St.  Vital,  Lake  Huron ;  Williamstown, 
Wisconsin. 

Conchidia]n(?)  salinense  (Swallow).  <^Base  of  Chemung"  (Dev.). 

Pentamerus  salinensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  p.  652. — 

Keyes,  Geol.  Survey  Missouri,  *V,  1895,  p.  104. 
Loc,  Moniteau  County,  Missouri. 
OhB,  The  geological  horizon  is  probably  Comiferous  or  Hamilton. 

Conchidiain  scopariom  Hall  and  Clarke.  Guelph  (Sil.). 

Conchidium  scoparium  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi. 

67,  figs.  6,  7. 
Loc,  Durham,  Ontario. 

Conchidiam  tennicostatiun  (Hall  and  Whitfield).  Niagara  (Sil.). 

Pentamerus  nysius  var.  tennicosta  Hall  and  Whitfield,  Twenty-fourth  Rep.  New 
York  State  Cab.  Nat.  Hist.,  1872,  p.  184 ;— Twenty-seventh  Rep.  Ibidem, 
1875,  pi.  10,  figs.  1-3. 

Pentamerus  complanatus  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky 
Geol.  Survey,  1889,  p.  53,  pi.  27,  figs.  14-16. 

Conchidium  tenuicostatus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 
p.  235,  pi.  64,  figs.  3-5. 

Loc,  Louisville,  Kentucky. 

Ohs,  P.  nysius  is  described  as  consisting  of  two  varieties.  If  these  varieties  are 
species,  as  pointed  out  by  Nettelroth,  then  P.  nysius  will  be  based  upon  and 
supplant  variety  crassicosta,  while  variety  tennicosta  must  be  elevated  to 
specific  rank.  P.  complanatus  Nettelroth,  therefore,  becomes  a  synonym  for 
C.  tenuicostatum,  as  both  are  established  npon  the  same  specimens. 
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Conohidiom  ung^orme  (Ulrich).  Niagara  (Sil.). 

Gypidia  ungiiiformis  Ulrich,  Contrib.  American  Pal.,  1^6,  p.  28,  pi.  3,  fig.  2. 
Gypidiila  nngaiformis  Miller,  N.  American  Geol.  Pal.,  1889,  p.  346. 
Conchidinm  nngniformis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

235,  pi.  66,  iigs.  1-4. 
Loc,  Louisville,  Keutncky. 

COHOTEETA  Walcott.  Genotype  C.  riisti  Walcott. 

Conotreta  Walcott,  Proc.  IT.  S.  Nat.  Mus.,  XII,  1890,  p.  365  (extract  1889).— 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  104,  167 ;— Eleventh 
Ann.  Rep.  New  York  State  Geologist,  1894,  p.  250. 

Conotreta  rusti  Walcott  Trenton  (Ord.). 

Conotreta  rnsli  Walcott,  Proc.  U.  S.  Nat.  Mus.,  XII,  1890,  p.  365,  figs.  1-4  (extract 
1889).— Hall  and  Clarke,  Pal.  New  York.  VIII,  Pt.  I,  1892,  p.  104,  pi.  4K, 
figs.  16-21. 

Loc.  Trenton  Falls,  New  York;  Covington,  Kentucky. 

Gonradia  Hall  and  Clarke  (non  Adams) =Dinobolu8. 

CRAHiEHA  Hall  and  Clarke.       Genotype  Terebratula  roiningeri  Hall. 

Cranaena  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  297;— Thirteenth 
Ann.  Rep.  New  York  State  Geologist,  1895,  p.  865. 

Cransena  iowensis  (Calvin).  Middle  Devonian. 

Terebratula  (Cryptonella)  iowensis  Calvin,  Bull.  Lab.  Nat.  Hist.  Univ.  Iowa, 

I,  1890,  p.  174,  pi  3,  fig.  4. 
Cranasna  iowensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  297,  pi. 

80,  figs.  36-39;  pi.  83,  fig.  40. 
Loc,  Fayette,  Iowa;  Fulton,  Missouri. 

Cransena  roming^ri  Hall.  Hamilton  (Dev.). 

Terebratula  romingeri  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1863,  p.  48,  figs.  22,  23;— Pal.  New  York,  IV,  1867,  p.  389,  pi.  60,  figs.  17-25. 

66,  67. — Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Gteol.  Survey, 

1889,  p.  155,  pi.  16,  figs.  20-22. 
Cranaena  romingeri  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  297, 

fig.  215;  pi.  80,  figs.  13-19. 
Lot),  Thunder  Bay,  Michigan;  Waterloo,  Iowa;  York  and  Hamburg,  New  York; 

Clarke  County,  Indiana. 

CBAHIA  Eetzius.  Genotype  Anoniia  craniolaris  Linu<^. 

Crania  Retzius,  Sohrift.  Ges.  Naturf.  Freunde,  Berlin,  II,  1781,  p.  72.— Dall,  Bull. 
Mus.  Comp.  Zool.,  Ill,  1871,  p.  27;— Bull.  U.  S.  Nat.  Mus.,  8,  1877,  p.21.— 
Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p. 
31.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  145, 169.— Winchell 
and  Schnchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  .372. — Hall  and  Clarke, 
Eleventh  Ann.  Rep.  New  York  State  Geologist,  1894,  p.  260. 

Crania  aoadiensis  Hall.  Arisaig  (Sil.). 

Crania  acadiensis  Hall,  Canadian  Nat.  Geol.,  V,  1860,  p.  144,  fig  1. — Dawson, 

Acadian  Geol.,  3d  ed.,  1878,  p.  595,  fig.  198. 
Loc.  East  River,  Nova  Scotia. 

Crania  agarioina  Hall  and  Clarke.  Lower  Helderberg  (Dev.). 

Crania  agaricina  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  180,  pi. 

4H,  fig.  2. 
Loc,  Albany  County,  New  York ;  Decatur  County,  Tennessee. 

Crania  albeni  Miller  and  Faber.  Utica  (Ord.). 

Crania  albersi  Miller  and  Faber,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  XVII,  1894, 

p.  154,  pi.  8,  figs.  17-19. 
Loc.  Cincinnati,  Ohio. 
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Crania  altemata  James=C.  scabiosa. 

Crania  anna  Spencer.  Niagara  (Sil.). 

Crania  anna  Spencer,  Bull.  Univ.  Missouri,  I,  1884,  p.  57; — ^Trans.  St.  Loois 

Acad.  Sci.,  IV,  1886,  p.  607,  pi.  8,  fig.  4. 
Loc,  Hamilton,  Ontario. 

Crania  aspemla  James=:0.  scabiosa. 

Crania  aurora  Hall.  Schoharie  Grit  (Dev.)- 

Crania  aarora  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p. 

30;— Pal.  New  York,  IV,  1867,  p.  27,  pi.  3,  tig.  12. 
Loc,  Knox,  Albany  County,  New  York. 

Crania  bella  Billings.  No.  5  Gasp^  Series  (tDev.). 

Crania  bella  Billings,  Pal.  Fossils,  II,  1874,  p.  15,  fig.  5. 
Loc,  Cape  Bon  Ami,  Gasp^,  Canada. 

Crania  blairi  Miller=C.  rowleyi. 

Crania  bordeni  Hall  and  Whitiield=G.  sheldoni. 

Crania  carbonaria  Whittield=G.  modesta. 

Crania  centraliB  Hall.  Portage  (Dev.). 

Crania  centralis  Hall,  Pal.  New  York,  V,  Pt.  II,  1879,  pi.  88,  fig.  2. 
Loc.  Watkins,  New  York. 

Crania  chesterensifl  Miller  and  Gnrley.  Kaskaskia  (L.  Garb.). 

Crania  chesterensis  Miller  and  Gurley,  Bull.  Illinois  State  Mas.  Nat.  Hist.,  12, 

1897,  p.  47,  pi.  3,  figs.  24-26. 
Loc.  Chester,  Illinois. 

Crania(l)  oolumbiana  Walcott.  Middle  Cambrian. 

Crania f  columbiana  Walcott,  Proc.  U.  S.  Nat.  Mus.,  XI,  1888,  p.  441.— Hall  and 

Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  150. 
Loc,  Mount  Stephan,  British  Columbia. 
0&«.  Probably  a  species  of  Acrotreta. 

Crania  costata  James =C.  scabiosa. 

Crania  crenistriata  Hall.  Gorniferous  and  Hamilton  (Dev.). 

Crania  crenistria  Hall,  Thirteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1860, 
p.  78,  fig.  6,  on  p.  76;— Pal.  New  York,  IV,  1867,  p.  28,  pi.  3,  figs.  13-16.— Hall 
and  Clarke,  Ibidem,  VIII,  Pt.  I,  1892,  pi.  4H,  figs.  6-12. 

Loc,  Alexander,  etc..  New  York;  Columbus,  Ohio;  Louisville,  Kentucky; 
Alpena,  Michigan. 

Gbs.  See  C.  sheldoni  White. 

Cnaiia(l)  defonnata  (Hall).  Chazy  (Ord  ). 

OrbicolaT  defonnata  Hall,  Pal.  New  York,  I,  1847,  p.  23,  pi.  4  bis,  fig.  10. 
Crania f  deformata  Miller,  N.  American  Geol.  Pal.,  1889,  p.  341. — Hall  and  Clarke, 

Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  150. 
Loc.  Chazy,  New  York. 
Oha.  This  species  is  not  well  established  and  had  better  be  dropped  since  the 

type  specimen  does  not  preserve  the  generic  or  specific  characters. 

Crania  dentata  Bingneberg.  Niagara  (Sil.). 

Crania  dentata  Ringueberg,  Bull.  Buffalo  Soc.  Nat.  Sci.,  V,  1886,  p.  16,  pi.  2,  fig.  6. 
Loc,  LockxK>rt,  New  York. 

tCrania  dnbia  Foerste.  Clinton  (Sil.). 

T  Crania  dubia  Foerste,  Geol.  Ohio,  VII,  1895,  p.  565,  pi.  37,  fig.  17. 

Loc.  Dayton,  Ohio. 

Obt.  May  not  be  a  brachiopod. 
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Crania  dyeri  Miller.  Utica  (Ord.). 

Crania  dyeri  Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  13,  fig.  3. 
Loo,  Cincinnati,  Ohio. 

Crania  jGEunelioa  Hall  and  Whitfield.  Hamilton  (Dev.). 

Crania  famelica  Hall  and  Whitfield,  Descriptions  n.  sp.  Fossils,  1872,  p.  17,  pi. 

II,  figs.  6,  7;— Twenty-third  Rep.  New  York  State  Cab.  Nat.  Hist.,  1873, 
p.  236,  pi.  11,  figs.  6,  7. 

Loo.  Cerro  Gordo,  Iowa ;  Callaway  County,  Missouri. 
Ohs,  Compare  with  Craniella  hamiltonlse  Hall. 

Crania  fitvincola  Hall  and  Clarke.  Middle  Devonian. 

Crania  favincola  Hall  and  Clarke,  Pal.  New  fork,  VIII,  Pt.  1, 1893,  p.  180,  pi.  4H, 

fig.  33. 
Loc.  Crab  Orchard,  Kentucky. 

Crania  gracilis  Bingaeberg.  Niagara  (SiL). 

Crania  gracilis  Ringueberg,  Bn}l.  Buffalo  Soc.  Nat.  Sci.  V,  1886,  p.  17,  pi.  2,  fig.  7. 
Crania  pannosa<Ringueberg,  Ibidem,  1886,  p.  17,  pi.  2,  fig.  8. 
Loo.  Lockport,  New  York. 

Ohs.  Species  of  Crania  are  very  variable  in  shape,  and  since  both  forms  are  attached 
to  one  Orthoceras,  it  is  probable  that  but  a  single  species  is  here  represented. 

Crania  granosa  HaJl  and  Olarke.  Hamilton  (Dev.). 

Crania  granosa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  180,  pi.  4H, 

figs.  19,  20. 
Loo.  Centerfield,  New  York. 

Crania  grannlosa  N.  H.  Winchell.  Trenton  (Ord.). 

Crania  granulosa  N.  H.  Winchell,  Eighth  Ann.  Rep.  Geol.  Nat.  Hist.  Survey 
Minnesota,  1880,  p.  63. — Winchell  and  Schuchert,  Minnesota  Geol.  Survey, 

III.  1893,  p.  373,  pi.  29,  figs.  34,  35. 
Loc.  Minneapolis,  Minnesota. 

Grania  gregaria  Hall = Craniella  hamiltonisE^. 

Crania  greenei  Miller.  Upper  Helderberg  (Dev.). 

Crania  greenil  Miller,  Eighteenth  Ann.  Rep.  Geol.  Survey  Indiana,  1894,  p.  310, 

pi.  9,  fig.  7. 
Loc.  Falls  of  Ohio. 
Ohs.  Probably  the  same  as  Craniella  hamiltonias. 

Crania  halli  Sardesons=  Craniella  ulrichi. 

Crania  hamiltonise  Hall = Craniella  hamiltoniae. 

Crania  Iselia  Hall.  Utica  and  Lorraine  (Ord.). 

Crania  laelia  Hall,  Descriptions  n.  sp.  Crinoidea  and  other  Fossils,  1866,  p.  13 ; — 
Twenty-fourth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1872,  p.  220,  pi.  7,  fig. 
16.— Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875..  p.  12.— Hall  and  ^Vhitfield, 
Pal.  Ohio,  II,  1875,  p.  75,  pi.  1,  fig.  16.— Hall  aud  Clarke,  Pal.  New  York, 
VIII,  Pt.  I,  1892,  pi.  4H,  fig.  1. 

Loc.  Cincinnati  and  Oxford,  Ohio;  Richmond,  Indiana. 

Crania  Isevis  Keyes.  Chonteaa  (L.  Carb.). 

Crania  IsBvis  Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  40. 
Loo.  Louisiana,  Missouri. 

Crania  leoni  Hall.  Portage  and  Chemnng  (Dev.). 

Crania  leoni  Hall,  Thirteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1860,  p.  78, 
figs.  7, 8  on  p.  76 ;— Pal.  New  York,  IV.  1867,  p.  30,  pi.  3,  figs.  27-30,  ( f  25, 26).— 
Hall  and  Clarke,  Ibidem,  VIII,  Pt.  I,  1892,  pi.  4H,  figs.  34,  35. 

Loc,  Leon,  New  York.    Portage  of  Ontario  County,  New  York  (Clarke). 
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Crania  modetta  White  and  St.  John.  Upper  Carboniferous. 

Crania  modesta  White  and  St.  John,  Trans.  Chicago  Acad.  Sci.,  1, 1868,  p.  118.— 

White,  Thirteenth  Rep.  State  Geol.  Indiana,  1884,  p.  121,  pi.  35,  fig.  9;  pi.  36, 

fig.  6. 
Crania  carbonaria  Whitfield,  Annals  New  York  Acad.  Sci.,  II,  1882,  p.  229; — 

Ibidem,  V,  1891,  p.  599,  pi.  15,  figs.  11, 12;— Geol.  Ohio,  VII,  1895,  p.  484,  pi. 

11,  figs.  11,  12. 
Loe.  Fremont  County ,  Iowa ;  Vermilion  and  Sullivan  counties,  Indiana ;  Carbon 

Hill,  Ohio;  Manhattan,  Kansas. 

Crania  mnltipunctata  Miller=C.  scabiosa. 
Crania  pannosa  Eingaeberg=C.  gracilis. 
Crania  parallela  XJlrich  =C.  scabiosa. 
Crania  i)ercarinata  U]rich=C.  scabiosa. 

Craiiia(l)  penniana  Shumard.  Upper  Carboniferous. 

Crania  penniana  Shumard,  Trans.  St.  Louis-Acad.  Sci.,  1, 1859,  p.  395. 
Loo,  Guadalupe  Mountains,  New  Mexico. 
Ob$,  Probably  not  a  Crania. 

Crania  pnlohella  Hall  and  Clarke.  Lower  Helderberg  (Dev.). 

'       Crania  pulchella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  180,  pi. 
4H,  fig.  3. 
Loo.  Albany  County,  New  York. 

Crania  radicans  A.  Winchell=Strophalosia  radicans. 

Crania  reposita  White.  Burlington  (L.  Carb.). 

Crania  reposita  White,  Proc.  Boston  Soc.  Nat.  Hist.,  IX,  1862,  p.  30. 
Loo,  Burlington,  Iowa. 

Crania  reticularis  Miller=Trematis  reticularis. 

Crania(l)  reversa  Sardeson.  St.  Peter  (Ord.). 

Crania(f)  reversa  Sardeson,  Bull.  Minnesota  Acad.  Nat.  Sci.,  IV,  1896,  p.  77,  pi. 

3,  figs.  6,  7. 
Loo.  St.  Paul,  Minnesota. 

Crania  rowleyi  Gurley.  Chouteau  (L.  Carb.). 

Crania  rowleyi  Gurley,  New  Carb.  Fossils,  1,  1883,  p.  3. — Hall  and  Clarke,  Pal. 

New  York,  VIII,  Pt.  I,  1892,  pi.  4H,  fig.  13. 
Crania  blairi  Miller,  Eighteenth  Ann.  Rep.  Geol.  Survey  Indiana,  1894,  p.  310, 

pi.  9,  figs.  5,  6. 
Loo.  Pike  County  and  Sedalia,  Missouri. 

Boabiosa  Hall.  Utica  and  Lorraine  (Ord.). 

Crania  scabiosa  Hall,  Descriptions  n.  sp.  Crinoidea  and  other  Foss.,  1866,  p.  13; — 
Twenty-fourth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1872,  p.  220,  pi.  7,  fig. 
15.— HaU  and  Whitfield,  Pal.  Ohio,  II,  1875,  p.  74,  pi.  1,  fig.  17.— MiUer,  Cin- 
oinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  12. — Hall  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  I,  1892,  p.  148,  pi.  4H,  figs.  23-28,  30,  31. 

Crania  mnltipunctata  Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  13,  fig.  4. 

Crania  percarinata  Ulrioh,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  1, 1878,  p.  98,  pi.  4, 

fig.  12. 
Crania  parallela  Ulrich,  Ibidem,  1878,  p.  98,  pi.  4,  fig.  13. 
Crania  asperula  James,  The  Palaeontologist,  3,  1879,  p.  22. 
Crania  coatata  James,  Ibidem,  1879,  p.  22. 
Crania  alternata  James,  Ibidem,  1879,  p.  23. 
Loo.  Cincinnati,  etc.,  Ohio;  Indiana;  Illinois;  Wisconsin. 
Ob§.  The  shells  of  Crania  are  adapted  to  the  objects  upon  which  they  are  cemented*. 
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Cnuiia  Boabiosa  Hall — CoDtinued. 

C.  soabiosa  has  been  found  growing  on  Rafinesqnina,  Strophomena,  Rhyn- 
cfaonella,  Plenrotomaria,  and  Monticalipora.  In  nearly  all  cases  this  species 
partakes  more  or  less  of  the  omanientatiou  of  its  host.  The  variation  pointed 
out  by  authors  is  accidental  and  has  no  specific  value. 

Crania  setifera  Hall.  Niagara  (Sil.). 

Crania  setifera  Hall,  Trans.  Albany  Institute,  IV,  1863,  p.  209  (nou  Hall,  1866)  ;— 

Twenty-eighth  Rep.  New  York  State  Mus.  Nat.  Hist.,  Doc.  ed.,  1876,  pi.  21,  figs. 

8-10;— Ibidem,  1879,  p.  148,  pi.  21,  figs.  8-10;--Eleventh  Rep.  State  Geol. 

Indiana,  1882,  p.  283,  pi.  21,  figs.  8-10.— Hall  and  Clarke,  Pal.  New  York, 

VIII,  Pt.  I,  1892,  pi.  4H,  fig.  18. 
Loc.  WaldroD,  Indiana. 

Crania  setigera  Hall.  Trenton  and  Lorraine  (Ord.). 

Crania  setigera  Hall,  Descriptions  n.  sp.  Crinotdea  and  other  Fossils,  1866,  p. 

12;— Twenty-fourth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1872,  p.  220,  pi.  7, 

fig.  15.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  4H,  figs. 

14-16.— Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  372, 

pi.  29,  figs.  32,  33. 
Loc.  Mineral  Point  and  Beloit,  Wisconsin;  Decorab,  Iowa;  Minneapolis^  Caatraii 

Falls,  etc.,  Minnesota;  Wilmington,  Illinois. 

Crania  sheldoni  White.  Hamilton  (Dev.). 

Crania  sheldoni  White,  Proc.  Boston  Soc.  Nat.  Hist.,  IX,  1862,  p.  29. 

Crania  bordeni  HaU  and  Whitfield,  Twenty-fourth  Rep.  New  York  State  Cab. 
Nat.  Hist.,  1872,  p.  187 ;— Twenty -seventh  Rep.  Ibidem,  1875,  pi.  9,  figs.  36, 
37. — Nettelroth,  Kentucky  Fossil  Shellti,  Mem.  Kentucky  Geol.  Survey^  1889, 
p.  32,  pi.  2,  fig.  14.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pi.  4H, 
figs.  4,  5. 

Loc.  New  Buffalo  and  Iowa  City,  Iowa;  Falls  of  Ohio. 

Oba.  This  species  may  not  be  distinct  from  C.  crenistria. 

Crania  silnriana  Hall.  Niagara  (Sil.). 

Crania  siluriana  Hall,  Trans.  Albany  Institute,  IV,  1863,  p.  208; — Twenty-eighth 
Rep.  New  York  State  Mus.  Nat.  Hist.,  1879,  p.  148,*  pi.  21,  figs.  3-7 ;— Eieveuth 
Rep.  State  Geol.  Indiana,  1882,  p.  282,  pi.  21,  figs.  3-7.— Beechar  aad  Clarko, 
Mem.  New  York  State  Mus.,  I,  1889,  p.  13,  pi.  1,  figs.  1,  2. 

Loc.  Waldron,  Indiana. 

Crania  aodalis  Ulrick.  Utica  (Ord.). 

Crania  socialis  Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  1, 1878,  p.  98,  pi.  4,  fig. 

14.— Hall  and  Clarke,  Pal.  New  York,  VIH,  Pt.  I,  1892,  pi.  4H,  Ag.  29. 
Loc.  Cincinnati,  Ohio. 

Crania  spinigera  Hall.  Niagara  (Sil.). 

Crania  spinigera  Hall,  Descriptions  u.  sp.  Foss.  Waldron,  Indiana,  1879,  p.  13; — 
Eleventh  Rep.  State  Geol.  Indiana,  1882,  p.  283,  pL  27,  fig.  1 ;— Trans.  Albany 
Institute,  X,  1883,  p.  69.— HaU  and  Clarice,  Pal.  New  York,  VIII,  Pt.  1, 1892, 
pi.  4H,  fig.  17. 

Loc.  Waldron,  Indiana. 

Crania  trentonensis  Hall.  Trenton  (Ord.). 

Crania  trentonensis  Hall,  Descriptiona  n.  sp.  Crinoidea  and  other  Foesils,  1866, 
p.  12;— Twenty-fonrtliRep.  New  York  &tate  Ca!b.  Nat.  Hist.,  1872,  p.  219, 
pi.  7,  figs.  11,  12.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1882,  'pl.4H, 
figs.  21,  22. — Winchell  and  Sohuchert,  Minnesota  Oeol.  Survey,  III,  1893,  p. 
374,  pi.  29,  figs.  36,  37. 

Loc.  Middle V) He,  New  York;  Cannon  Falls,  Minnesota;  Janesville,  Wisoensin; 
Dixon,  Illinois. 
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CBAVIELIiA  CEhlert.  Genotype  C.  meduanensis  CEhlert. 

Craniella  (Ehlert,  Bull.  Soc.  Etudes  Scientif.  d'Angers,  1888,  p.  37.— ^Hall  and 
Clarke,  Pal.  New  York,  VIII,  Ft.  1, 1892,  pp.  153, 170.— Winchell  andSchachert, 
Minuesota  Geol.  Survey,  III,  1893,  p.  374. — Hall  and  Clarke,  Eleventh  Ann. 
Rep.  New  York  State  Geologist,  1894,  p.  262. 

Craniella(t)  olintonensis  Foerste.  Clinton  (Sil.). 

Craniellaf  cllntoneuBis  Foerste,  Geol.  Ohio,  VII,  1895,  p.  565,  pi.  37,  figs.  3a,  3b. 
Loc,  Todds  Fork,  Ohio. 

Craniella  hamiltonise  Hall.  Hamilton  (Dev.). 

Crania  hamiltonife  Hall,  Thirteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1860, 

p.  77,  figs.  4,  5,  on  p.  76;— Pal.  New  York,  IV,  1867,  p.  27,  pi.  3,  figs.  17-23.— 

Whlteaves,  Cont.  Canadian  Pal.,  I,  1891,  p.  214. 
f  Crania  hamiltonise f  Herrick,  Bull.  Deuison  Univ.,  Ill,  1888,  p.  31,  pi.  12,  fig.  10. 
Crania  gregaria  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p. 

31;— Pal.  New  York,  IV,  1867,  p.  29,  pi.  3,  fig.  24. 
•  Craniella  harailtoniie  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  148, 

153,  pi.  41,  figs.  3-16. 
Lac,  Cazenovia,  Hamilton,  etc.,  New  York;  Hay  and  Athabasca  rivers,  Canada. 

(Waverly  group,  Moote  Run,  Licking  County,  Ohio,  according  to  Herrick.) 
Oh$,  See  Crania  greenei  Miller. 

Craniella(l)  nlrichi  Hall  and  Clarke.  Trenton  (Ord.). 

Craniella  ulrichi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  153, 181, 

pi.  4,  figs.  1,  2. 
Crania  halli  Sardeson,  Bull.  Minnesota  Acad.  Nat.  Sci.,  Ill,  1892,  p.  328,  pi.  4, 

figs.  8-10. 
Craniella f  ulricbi  Winchell  and  Schnchert,  Minnesota  Geol.  Survey,  III,  1893,  p. 

375,  pi.  29,  tigs.  38,  39. 
Loc,  Minneapolis,  St.  Paul,  and  Fountain,  Minnesota. 

Graniops  Hall=Pholidop8. 

CBTPTACAHTHIA  White  and  St.  John. 

Genotype  Waldheimiaf  compacta  White  and  St.  John. 

Cryptacanthia  White  and  St.  John,  Trans.  Chicago  Acad.  Sci.,  1, 1868,  p.  119. — 
Dall,  American  Jour.  Conch.,  VI,  1870,  p.  114. — Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  II,  1893,  p.  300;— Thirteenth  Ann.  Rep.  New  York  State  Geol- 
ogist, 1895,  p.  867. 

Cryptacanthia  compacta  White  and  St.  John.  Upper  Carboniferous. 

Waldheimiaf  (Cryptacanthia)  compacta  White  and  St.  John,  Trans.  Chicago 

Acad.  Sci.,  I,  1868,  p.  119,  fig.  3. 
Cryptacanthia  compacta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

301,  fig.  225. 
Loo,  Madison  County,  Missouri. 

CBTPTOVELLA  Hall,  1867.         Genotype  Terebratula  rectirostra  Hall. 

f  Cryptonella  Hall,  Fourteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1861,  pp. 
101,  102;-.Fifteenth  Rep.  Ibidem,  1862,  p.  160,  pi.  3,  figs.  8,  9. —Billings, 
Canadian  Nat.  Geol., VII,  1862,  p.  392.— Hall,  Sixteenth  Rep.  New  York  State 
Cab.  Nat.  Hist.,  1863,  p.  43,  figs.  1-7  on  p.  42; — American  Jour.  Sci.,  2d  ser., 
XXXV,  1863,  p.  396.— Billings,  Ibidem,  XXXVI,  1863,  p.  238.— Hall,  Trans. 
Albany  Institute,  IV,  1863,  pp.  132,  148. 

CeDtronella(partim)  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865,  p.  123. 

Cryptonella  Hall,  Twentieth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1867,  p.  164  ;— 
Pal.  New  York,  IV,  1867,  p.  392.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt. 
II,  1893,  p.  286 ;— Thirteenth  Ann.  Rep.  New  York  State  Geologist,  1895,  p.  860. 

Oh9,  This  genus  can  not  be  considered  as  established  before  1867. 

BuU,  87 13 
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Cryptouella  calvini  Hall  and  Whitfield =DielasiDa  calvini. 
Cryptonella(l)  drcnlus  Walcott  Devonian. 

Cryptonellat  ciroula  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  163,  pi.  15, 

fig.  2. 
Loo,  Lone  MountaiD,  Nevada. 
Ohs.  Additional  material  shows  that  this  species  attained  a  length  of  1  inch. 

Cryptouella  eudora  Hall  and  Whitfield,  1873=Diela8ma  calvini. 
Cryptonella(?)  eudora  Hall.  Chemung- Waverly  (Dev.-L.  Carb.). 

Cryptonella  (Terebratula)  eudora  Hall,  Pal.  New  York,  IV,  1867,  p.  398,  pi.  61, 

figs.  31-41. 
Cryptonella  eudora  Herri ck.  Bull.  Denison  Univ.,  Ill,  1888,  p.  48,  pi.  5,  fig.  10; — 

Geol.  Ohio,  VII,  1895,  pi.  21,  fig.  10. 
Xoc.  Ithaca,  New  Y^ork ;  Licking  County,  Ohio. 

Cryptonella(?)  ezimia  Hall.  Lower  Helderberg  (Dev.). 

Cryptonella  eximia  Hall,  Fifteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1862, 
p.  160,  pi.  3,  figs.  6,  7;— Sixteenth  Rep.  Ibidem,  1863,  p.  43,  figs.  10, 11.— Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  80,  figs.  11,  12. 

Loc.  Not  given. 

Cryptonella(l)  inconstans  (Herrick).  Waverly  (L.  Carb.). 

Terebratula?  inconstans  Herrick,  Bull.  Denison  Univ.,  IV,  1888,  p.  24,  pi.  3, 

figs.  8,  9;  pi.  11,  fig.  18. 
Cryptoneila(f)  inconstans  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895, 

pi.  79,  figs.  31,  32. 
Terebratula  inconstans  Herrick,  Geol.  Ohio,  VII,  1895,  pi.  23,  fig.  17. 
Loc.  Ashland  County  and  Lodi,  Ohio. 

Cryptonella  iowensis  Calvin =Cransena  iowaeusis. 

Cryptonella  iphis  Hall.  Corniferous  (Dev.). 

Cryptonella  iphis  Hall,  Pal.  New  York,  IV,  1867,  p.  396,  pi.  61,  figs.  26-28. 
Loc.  Cayuga,  Ontario. 

Cryptonella  lens  Hall.  Corniferous  (Dev.). 

Terebratula  lens  HaU,  Thirteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1860, 
p.  89;— Pal.  New  York,  IV,  1867,  p.  386,  pi.  60,  figs.  1-4. 

Cryptonella  lens  Hall  and  Whitfield,  Twenty-fourth  Rep.  New  York  State  Cab. 
Nat.  Hist.,  1872,  p.  199. 

Loc.  Clarence  Hollow,  New  York ;  Falls  of  Ohio. 

Cryptonella  lincklaeni  Hall=:Euuella  lincklsBui. 

Cryptonella  ovalis  Miller.  Hamilton  (Dev.). 

Cryptonella  ovalis  Miller,  Seventeenth  Rep.  State  Geol.  Indiana,  1891,  p.  76,  pi. 

13,  figs.  1,  2. 
Loo.  Bunker  Hill,  Indiana. 

Cryptonella  pinonensis  Walcott.  Upper  Devonian. 

Cryptonella  pinonensis  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  163,  pi. 

4,  fig.  4. 
Loc.  Pinon  Range,  Nevada. 

Cryptonella  planirostris  Hall.  Marcellus,  Hamilton  (Dev.). 

Terebratula  planirostra  Hall,  Thirteenth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1860,  p.  89. 

Cryptonella  planirostra  Hr.ll,  Fourteenth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1861,  p.  101 ;— Sixteenth  Rep.  Ibidem,  1863,  p.  44;— Pal.  New  York,  IV,  1867, 
p.  395,  pi.  61,  tigs.  9-27.— Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  287, 
fig.  208;  pi.  80,  figs.  5-10. 

Loc.  Seneca  and  Canandaigua  lakes.  New  York. 
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Cryptonella  rectirostris  Hall.  Hamilton  (Dev.). 

Terebratula  rectirostra  Hall,  Thirteenth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1860,  p.  88. 

Cryptonella  rectirostra  Hall,  Fourteenth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1861,  p.  101 ;— Sixteenth  Rep.  Ibidem,  1863,  p.  44;— Pal.  New  York,  IV,  1867, 
p.  394,  pi.  61,  figs.  1-8.— Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  286, 
pi.  80,  figs.  1-4. 

Loc.  Bellona,  York,  Moscow,  etc.,  New  York ;  Falls  of  Ohio. 

Cryptonella  subelliptica  Hall  and  Clarke.  Waverly  (L.  Carb.). 

Cryptonella  subelliptica  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi. 

81,  figs.  41-43. 
Loc.  Sciotoville,  Ohio. 

CTCLOEHINA  Hall  and  Clarke.    Genotype  Ehyuchospira  nobilis  Hall. 

Cyclorhina  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  206;— Thir- 
teenth Ann.  Rep.  New  York  State  Geologist,  1895,  p.  830. 

Cyclorhina  nobilis  Hall.  Hamilton  (Dev.). 

Rhynchospira  nobilis  Hall,  Thirteenth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1860,  p.  83. 
Rhynchospira  and  Trematospiraf  jiobilis  Hall,  Pal.  New  York,  IV,  1867,  pp.277, 

412,  pi.  63,  tigs.  33-36. 
Retzia  (Trematospira)  nobilis  Whiteaves,  Cont.  Canadian  Pal.,  I,  1889,  p.  116. 
Cyclorhina  nobilis  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  207, 

pi.  61,  figs.  1-12. 
Loc,  Darieu,  New  York;  Thedford,  Ontario. 

CTCLOSPIEA  Hall  and  Clarke.       Genotype  Orthis  bisulcata  Emmons. 

Cyclospira  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  146.— WincheU 
and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  469. — Hall  and  Clarke, 
Thirteenth  Ann.  Rep.  New  York  State  Geologist,  1895,  p.  808. 

Cyclospira  bisnlcata  (Emmons).  Trenton  (Ord.). 

Orthis  bisulcata  Emmons,  Geol.  New  York;  Rep.  Second  Dist.,  1842,  p.  396,  fig. 4. 

Atrypa  bisulcata  Hall,  Pal.  New  York,  I,  1^47,  p.  139,  pi.  33,  tig.  3. 

Gennsf  bisulcata  Hall,  Twelfth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1859,  p.  65. 

Camarella  bisnlcata  Miller,  American  Pal.  Foss.,  1877,  p.  107. 

Camarella  owatonnensis  Sardeson,  Bnll.  Minnesota  Acad.  Nat.  Sci.,  Ill,  1892,  p. 

328,  pi.  4,  figs.  1-3. 
Cyclospira  bisulcata f  Wincfaell  and  Schuchert,  Minnesota  Geol.  Survey,  III, 

1893,  p.  470,  pi.  34,  figs.  49-54. 
Cyclospira  bisulcata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  147, 

figs.  133-136;  pi.  54,  figs.  38-40;— Whiteaves,  Pal.  Foss.,  Ill,  Pt.  Ill,  1897, 

p.  180. 
Loc,  Adams,  Jefferson  County,  New  York;  Ottawa,  Canada;  Cannon  Falls,  etc., 

Minnesota;  Lake  Winnipeg,  Manitoba. 

Cyolo8pira(l)  sparsiplica  Foerste.  Clinton  (Sil.). 

Cyclospira!  sparsiplica  Foerste,  Geol.  Ohio,  VII,  1895,  p.  593,  pi.  37A,  fig.  18. 

Loo,  Dayton,  Ohio. 

Od«.  May  be  a  species  of  Parastrophia  or  a  rhynchonelloid. 

CTETIA  Dalman.  Genotype  Anoinites  exporrectus  Wahlenberg. 

Cyrtia  Dalman,  Kongl.  Svenska  Vet.-Akad.  Handl.,  for  1827,  1828,  pp.  93,  97.— 
filUings,  Canadian  Jour.,  VI,  1861,  p.  262. — Nettelroth,  Kentucky  Fossil 
Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  93. — Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  II,  1893,  p.  40;— Thirteenth  Ann.  Rep.  New  York  State  Geolo- 
gist, 1895,  p.  759. 

Cyrtia  acatiroatris  Shamard=:Gyrtina  acntirostris. 
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Cyrtia  alta  Hall.  Waverly  (L.  Carb.). 

Spirifer  alta  Hall,  Proc.  American  Phil.  Soc,  X,  1866,  p.  246;— Pal.  New  York, 

IV,  1867,  p.  248,  pi.  43,  figs.  1-7. 
Syringothyris  alta  Schuchert,  Ninth  Ann.  Rep.  New  York  State  Geol.,  1890,  p.  35. 
Cyrtia  alta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  42,  pi.  26,  figs. 

1-6;  pi.  39,  figs.  37,  38. 
Loc,  Meadville,  Pennsylvania;  Bedford,  Ohio. 

Cyrtia  biplicata  Hall=Cyrtina  biplicata. 

Cyrtia  curvilineata  White=CyTtina  curvilineata. 

Cyrtia  oyrtiniformis  (Hall  and  Whitfield).  Chemang  (Dev.). 

Spirlfera  cyrtinaformis  Hall  and  Whitfield,  Twenty-third  Rep.  New  York  State 
Cah.  Nat.  Hist.,  1872,  p.  238,  pi.  11,  figs.  21-24 ;— Extract,  1872,  p.  19,  pi.  11, 
figs.  21-24.— Whiteaves,  Cont.  to  Canadian  Pal.,  I,  1891,  p.  222. 

Cyrtia  oyrtiniformis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  42, 
pi.  25,  figs.  26-32. 

Loc»  Rookford,  Iowa;  Hay  River,  Canada. 

Ohs.  Compare  with  C.  norwoodi  Meek. 

Cyrtia  dalmani  Hall=CyrtiDa  dalmani. 

Cyrtia  exporrecta  ( Wahlenberg).  Niagara  (Sil.). 

Anomites  exporrectas  Wahlenberg,  Nova  Acta  Regias  Soc.  Scient.  Upsal,  VIII, 
1821,  p.  64. 

Spirifera  (Cyrtia)  trapezoidalis  Hall  and  Whitfield,  Twenty-fonrth  Rep.  New 
York  State  Cab.  Nat.  Hist.,  1872,  p.  183. 

Cyrtia  trapezoidalis  Hall  and  Whitfield,  Twenty-seventh  Rep.  Ibidem,  1875,  pi. 
9,  figs.  19-21. 
'    Cyrtia  exporrecta  Nettelroth,  Kentncky  Fossil  Shells,  Mem.  Kentucky  Geol.  Sur- 
vey, 1889,  p.  93,  pi.  27,  figs.  6-8,  20.— Hall  and  Clarke,  Pal.  New  York,  VIII, 
Pt.  II,  1893,  p.  42,  pi.  28,  figs.  1,  48,  49,  51. 

Loc.  Europe;  Louisville,  Kentucky. 

Cyrtia  exporrecta  arrecta  Hall  and  Whitfield=C.  myrtea. 

Cyrtia  gigas  Troo8t= Syringothyris  gigas. 

Cyrtia  hamiltonensis  Hall=:Cyrtina  hamiltonensis. 

Cjrrtia  meta  (Hall).  Clinton  and  Niagara  (Sil.). 

Spirifer  radiatus  (pars)  Hall,  Pal.  New  York,  II,  1852,  p.  66,  pi.  22,  figs.  2a-2c,  2t. 
Spirifera  meta  Hall,  Twentieth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1867,  p.  372, 

pi.  13,  figs.  12, 13. 
Cyrtia  radians  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  42,  362, 

pi.  28,  figs.  4,  5,  50,  52;  pi.  39,  fig.  33. 
Loc,  Lockport  and  Rochester,  New  York;  Milwaukee,  Wisconsin. 

Cyrtia  missouriensis  Swallow=Cyrtina  missoariensis. 

Cyrtia  myrtia  Billings.  Anticosti  and  Niagara  (Sil.). 

Cyrtia  myrtia  Billings,  Pal.  Fossils,  I,  1862,  p.  165,  fig.  149.— Hall  and  Clarke, 

Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  42. 
Cyrtia  trapezoidalis  var.  arrecta  Hall  and  Whitfield,  Twenty-fourth  Rep.  New 

York  State  Cab.  Nat.  Hist.,  1872,  p.  183. 
Cyrtia  exporrecta  Hall  and  Whitfield,  Tweuty-seventh  Rep.  Ibidem,  1875,  pi.  9, 

figs.  22,  23. 
Cyrtia  exporrecta  var.  arrecta  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky 

Geol.  Survey,  1889,  p.  94,  pi.  27,  fig.  21;  pi.  34,  fig.  35;  pi.  37,  figs.  60,  61.— 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  28,  figs.  2,  3;  pi.  39, 

fig.  32. 
Loc.  Anticosti;  LonisviUe,  Kentncky. 
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Oyrtia  norwoodi  (Meek).  Middle  Devonian. 

Spirifera  norwoodi  Meek,  Proo.  Acad.  Nat.  Sci.  Philadelphia^  1860,  p.  308. 
Spirifera  ntahensis  Meek,  note  appended  to  extra  copies  of  the  above-cited 

paper,  I860;— Simpson^s  Rep.  Expl.  Great  Basin  Terr.  Utah,  1876,  p.  345,  pi. 

1,  fig.  4;— King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV,  1877,  p.  39,  pi.  3,  fig.  1. 
Loe,  Bnell  Valley,  Utah. 
Obi.  Compare  with  C.  crytiniformis  Hall  and  Whitfield. 

Gyrtia  occiden talis  Swallow  =:Gyrtiua  occideutalis. 

Gjrrtia  radians  Ilall  and  Glarke=G.  meta. 

Gyrtia  rostrata  Hall=:Gyrtina  rostrata. 

Gyrtia  trapezoidalis  Hi8inger=G.  exporrecta. 

Gyrtia  trapezoidalis  arrecta  Hall  and  Whitfield=C.  myrtia. 

Gyrtia  triquetra  Hall=Gyrtina  triquetra. 

Gyrtia  umbouata  Hall=Gyrtina  umbouata. 

CTRTIHA  Davidson.  Genotype  Gyrtia  heteroclita  Defrance. 

Cyrtina  Davidson,  Mon.  British  Garb.  Brachiopoda,  Pal.  Soc,  1858,  p.  66. — HaU, 
Pal.  New  York,  IV,  1867,  p.  263 ;— Twentieth  Rep.  New  York  State  Cab.  Nat. 
Hist.,  1867,  p.  251.— Herrick,  Bull.  Dennison  Univ.,I V,  1888,  p.  14.— Nettelroth, 
Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  95. — Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  43 ;— Thirteenth  Ann.  Rep.  New 
York  State  Geologist,  1895,  p.  763. 

Cyrtina  acntirostris  (Slinmard).  Ghontean  (L.  Garb.). 

Cyrtia  acntirostris  Shumard,  Geol.  Rep.  Missouri,  1855,  p.  204,  pi.  C,  fig.  3. 
Cyrtina  acutirostris  Miller,  N.  American  Geol.  Pal.,  1889,  p.  342. — Hall  and 

Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  28,  figs.  38-42,  44,  54.— Keyes 

Geol.  Survey  Missouri,  V,  1895,  p.  89,  pi.  39,  fig.  10. 
Loo.  Hannibal  and  Louisiana,  Missouri. 

Cyrtina  affinis  Billings.  Oriskany  (Dev.) 

Cyrtina  dalmani  Billings,  Canadian  Nat.  Geol.,  VIII,  1863,  p.  37. 
Cyrtina  affinis  Billings,  Pal.  Fossils,  II,  1874,  p.  49,  pi.  3A,  fig.  6. 
Loo,  Grand  Greve,  Gasp^. 

Cyrtina  billingsi  Meek.  Hamilton  (Dev.). 

Cyrtina  billingsi  Meek,  Trans.  Chicago  Acad.  Sci.,  I,  1868,  p.  97,  pi.  14,  fig.  6. — 

Whiteaves,  Cont.  to  Canadian  Pal.,  I,  1891,  p.  227. 
Loc.  Clearwater  and  Athabasca  rivers,  British  America. 

Csrrtina  biplicata  Hall.  Upper  Helderberg  (Dev.). 

Cyrtia  biplicata  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p.  165. 
Cyrtina  biplicata  Hall,  Pal.  New  York,  IV,  1867,  p.  266,  pi.  27,  figs.  5-10.— HaU 

and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  28,  figs.  7-10. 
Loo.  Albany  and  Schoharie  counties,  etc..  New  York;  Michigan. 

Cyrtina  bnrlingtonensis  Eowley.  Burlington  (L.  Carb.). 

Cyrtina  bnrlingtonensis  Rowley,  American  Geologist,  XII,  1893,  p.  308,  pi.  14, 

figs.  15-17. 
Loc.  Louisiana,  Missouri. 
Oh$.  Compare  with  C.  iieogenes. 

Cyrtina  crassa  Hall.  Goruiferous  (Dev.). 

Cyrtina  crassa  Hall,  Pal.  New  York,  IV,  1867,  p.  267,  pi.  27,  figs.  11, 12.— Hall 
and  Whitfield,  Twenty-seventh  Rep.  New  York  State  Cab.  Nat.  Hist.,  1875, 
pi.  9,  figs.  14-16. — Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol. 
Survey,  1889,  p.  95,  pi.  13,  figs.  21-24.— HaU  and  Clarke,  Pal.  New  York,  Vm, 
Pt.  II,  1895,  pi.  28,  figs.  13-15. 

Loc,  Yienofti  New  York ;  Falls  of  Ohio. 
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Cyrtina(l)  oorapira  Eathbun.  Middle  DevoniaD. 

Cyrtina(f)  carupira  Rathban,  Bull.  Buffalo  Soc.  Nat.  Scl.,  I,  1874,  p.  242,  pi.  10, 

figs  1,  6. 
Loo.  Erere,  Province  of  Para,  Brazil. 

Cyrtina  corvilineata  White.  Hamilton  (Dev.). 

Cyrtla  curvilinoata  White,  Proc.  Boston  Soc.  Nat.  Hist.,  IX,  1862,  p.  25. 
Cyrtina  curvilineatat  Hall,  Pal.  New  York,  IV,  1867,  p.  270,  pi.  44,  figs.  53-55. 
Cyrtina  curvilineata  Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1895,  pi.  28,  figs.  11, 12 
Loc.  Iowa  City,  Iowa. 

Cyrtina  dalmani  Billings  (non  Hall)=0.  affinis. 

Cyrtina  dalmani  (Hall).  Lower  Helderberg  (Dev.). 

Cyrtia  dalmani  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p.64;— 

Pal.  New  York,  III,  1859,  p.  206,  pi.  24,  fig.  1. 
Cyrtina  dalmani  Meek  and  Worthen,  Geol.  Survey  Illinois,  III,  1868,  p.  383,  pi. 

7,  fig.  3. 
Loo,  Albany  and  Schoharie  counties,  New  York ;  Perry  County,  Missouri ;  Deca- 
tur County,  Tennessee;  Dalhousie,  New  Brunswick. 

Cyrtina  davidfloni  Walcott.  Middle  and  Upper  Devonian. 

Cyrtina  davidsoni  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  146,  pi.  3, 

fig.  2. 
Loc,  White  Pine  district,  Nevada. 

Cyrtina  hamiltonenfliB  Hall.        Up.  Helderberg,  Ham.,  and  Port.  (Dev.). 

*  Cyrtia  hamiltonensis  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p. 
166.— Billings,  Canadian  Jour.,  VI,  1861,  p.  262,  figs.  80-82 ;~Geol.  Canada, 
1863,  p.  384,  fig.  415. 

Cyrtina  hamiltonensis  HaU,  Pal.  New  York,  IV,  1867,  p.  268,  pi.  27,  figs.  1-4; 
pi.  44,  figs.  26-33,  38-52.— Meek,  Trans.  Chicago  Acad.  Sci.,  1, 1868,  p.  99, 
pi.  14,  figs.  5,  7, 10.— Nicholson,  Pal.  Prov.  Ontario,  1874,  p.  83.— Walcott, 
Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  147.— Nettelroth,  Kentucky  Fosail 
Shells,  Mom.  Kentucky  Geol.  Survey,  1889,  p.  96,  pi.  13,  figs.  4-12.— Whit- 
eaves,  Cont.  to  Canadian  Pal.,  I,  1891,  pp.  226,  288.— HaU  and  Clarke,  Pal. 
New  York,  VIII,  Pt.  II,  1895,  pi.  28,  figs.  23-33,  43,  45,  46,  53.— Kindle, 
Bull.  American  Pal.,  6, 1896,  p.  35. 

Cyrtina  panda  Meek,  Trans.  Chicago  Acad.  Sci.,  1, 1868,  p.  100,  pi.  14,  fig.  8. 

Loc.  New  York;  Pennsylvania;  Maryland;  Cayuga  and  Thedford,  Ontario;  Louis- 
ville, Kentucky;  Independence,  Iowa;  Eureka  district,  Nevada;  Mackenzie 
and  Athabasca  rivers,  and  lakes  Manitoba  and  Winnipegosis,  British  America. 

Obs.  C.  panda  is  a  variation  of  this  species  with  a  higher  ventral  area. 

Cyrtina  hamiltonensis  recta  Hall.  Hamilton  and  Chemang  (Dev.). 

Cyrtina  hamiltonensis  var.  recta  Hall,  Pal.  New  York,  IV,  1867,  p.  270,  pi.  44, 
figs.  34-37. — Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Sur- 
vey, 1889,  p.  97,  pi.  13,  figs.  13-16.— Hall  and  Clarke,  Pal.  New  York,  VIII, 
Pt.  II,  1895,  pi.  28,  figs.  21,  22. 

Loc.  Allegany  County,  New  York ;  Falls  of  Ohio. 

Cyrtina  lachrymosa  Hall  and  Clarke.  Waverly  (L.  Garb.). 

Cyrtina  lachrymosa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pp.  46, 

362,  pi.  28,  figs.  36,  37,  47. 
Loc.  Richfield,  Ohio. 

Cyrtina  missooriensis  (Swallow).  Hamilton  (Dev.). 

Cyrtia  missouriensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  p.  647. 
Cyrtina  missouriensis  Miller,  N.  American  Geol.  Pal.,  1889,  p.  343. 
Loc.  Callaway  County,  Missouri. 
Obi,  Regarded  by  Keyes  as  a  synonym  for  C.  umbonata. 


BCHUCHKRT.]  INDEX   AND   BIBLIOGRAPHY.  199 

Cyrtina  neogenes  Hall  and  Clarke.  BurllDgtou  (L.  Garb.). 

Cyrtina  neogenes  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  84,  fig.  41. 

Loc.  Barlington,  Iowa. 

Ob§.  Compare  with  C.  burlingtonensis. 

Cyrtiiia(?)  ocoidentaliB  (Swallow).  Hamilton  (Dev.). 

Cyrtia  occiden talis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  p.  648. 
Cyrtiuaf  oceidentalis  Miller,  N.  American  Geol.  Pal.,  1889,  p.  343. 
Syringothyris  oceidentalis  Keyes,  Geol.  Survey  Missouri,  V,  1889,  p.  86. 
Loc.  Callaway  County,  Missouri. 

Obs.  This  is  probably  a  Spirifer  with  a  high  area  as  in  8.  aspenis,  or  it  is  a 
Cyrtia. 

Cyrtina  panda  Meek=C.  hamiltonensis. 

Csrrtina  pyramidalis  (Hall).  Niagara  (Sil.). 

Spirifer  pyramidalis  Hall,  Pal.  New  York,  II,  1852,  p.  266,  pi.  54,  fig.  7. 
Cyrtina  pyramidalis  Miller,  N.  American  Geol.  Pal.,  1889,  p.  343. 
Loc.  Lewiston,  New  York. 

Cyrtiiia  rostrata  Hall.  Oriskany  and  Corniferous  (Dev.). 

Cyrtia  rostrata  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p.  64;— 
Pal.  New  York,  III,  1859,  p.  429,  pi.  96,  figs.  1-6;  pi.  98,  fig.  8.— Billings, 
Canadian  Jonr.,  VI,  1861,  p.  263. 

Cyrtina  rostrata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  25,  figs. 
1-8;  pi.  28,  fig.  6. 

Loc.  Albany  County,  New  York ;  Cumberland,  Maryland ;  Cayuga,  Ontario. 

Cyrtina  triplicata  Simpson.  Waverly  (L.  Carb.). 

Cyrtina  triplioata  Simpson,  Trans.  American  Phil.  Soc,  n.  ser.,  XVI,  1889,  p.  439, 

fig.  4. 
Loc.  Warren,  Pennsylvania. 

Cyrtina  triqnetra  (Hall).  Hamilton  (Dev.). 

Cyrtia  triqnetra  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  513. 

Cyrtina  triqnetra  Meek,  Trans.  Chicago  Acad.  Sci.,  I,  1868,  p.  99. — Meek  and 
Worthen,  Geol.  Survey  Illinois,  III,  1868,  p.  436,  pi.  13,  fig.  4.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  28,  figs.  14,  35. 

Loc.  Bock  Island,  Illinois. 

Cyrtina  nmbooata  (Hall).  Hamilton  (Dev.). 

Cyrtia  ombonata  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  512,  pi.  5,  fig.  2. 
Cyrtina  umbonata  Miller,  N.  American  Geol.  Pal.,  1889,  p.  343. — Keyes,  Geol. 

Survey  Missouri,  V,  1895,  p.  90. 
Loc.  Buffalo,  Iowa;  Rook  Island,  Illinois;  Callaway  County,  Missouri. 
Obt.  See  C.  missouriensis. 

Cyrtina  umbonata  alpenaeniis  Hall  and  Clarke.  Hamilton  (Dev.). 

Cyrtina  umbonata  var.  alpenensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II, 

1895,  p.  362,  pi.  28,  figs.  16-20. 
Loc,  Alpena,  Michigan. 

DALIUJRLLA  Hall  and  Clarke. 

Genotype  Ortbis  testndinaria  Dalman, 

Orthis  (group  of  O.  testndinaria)  Hall,  Bull.  Geol.  Soc.  America,  1, 1889,  p.  21. 

Dalmanella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  205,  223.— 
Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  439. — Hall 
and  Clarke,  Eleventh  Ann.  Rep.  New  York  State  Geologist,  1894,  p.  170. 
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Dalmanella  amcBna  N.  H.  Wiuchell.  Trentou  (Ord.). 

Orthis  aincBiia  Winchell,  Eighth  Ann.  Rep.  Geol.  Nat.  Hist.  Survey  Minnesota, 

1880,  p.  65. 
Orthis  (t).)  amijena  Winchell  and  Schnchert,  Minnesota  Geol.  Survey,  III,  1893, 

p.  453,  pi.  33,  figs.  48-50. 
Loc,  Spring  Valley,  Minnesota. 

Dalmanella  arcnaria  Hall  and  Clarke.  ^Niagara  (Sil.). 

Dalmanella  arcuaria  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  224, 

341,  pi.  5C,  figs.  20,  21. 
Loc.  Perry  County,  Tenuessce. 

Dalmanella  bellnla  (Meek).  Lorraine  (Ord.). 

Orthis  hellula  (James  MS.)  Meek,  Pal.  Ohio,  I,  1873,  p.  103,  pi.  8,  fig.  5;  Miller, 

Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  31. 
Dalmanella  hellula  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  224. 
Loc,  Cincinnati,  Ohio. 

Dalmanella  concinna  Hall.  Lower  Helderberg  (Dev.). 

Orthis  concinna  Hall,  Pal.  New  York,  III,  1859,  p.  172,  pi.  13,  figs.  1-3. 
Dalmanella  concinna  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 

207,224. 
Loc.  Cumherland,  Maryland. 

Dalmanella  crispata  (Emmons).  Lorraine  (Ord.). 

Orthis  crispata  Emmons,  Geol. New  York;  Rep.  Secoud  Dist.,  1842,  p.  404,  fig. 5. 
Dalmanella  crispata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  224. 
Loo.  Lorraine,  New  York. 

Dalmanella  devonica  ( Walcott).  Lower  Devonian. 

Skenidium  devonicum  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  116,  pi. 

•     13,  fig.  4.    . 
Loc.  Eureka  district,  Nevada. 
Obs.  The  type  specimen  has  no  spondyiium  and  therefore  is  no  Scenidium. 

Dalmanella  electra  (Billings).  Galciferons  (Ord.). 

Orthis  electra  Billings,  Pal.  Fossils,  I,  1862,  p.  79,  fig.  72;  p.  217;— Geol.  Canada, 

1863,  p.  231,  fig.  246. 
Orthis  electra  f  White,  Wheeler's  Rep.  Geol.  Geogr.  Expl.  west  100  Merid.,  IV, 

1875,  p.  55. 
Dalmanella  electra  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  223. 
Loc.  Point  Levis  and  St.  John,  Canada ;  Newfoundland ;  House  Range,  Utah. 

Dalmanella  electra  major  (Matthew).  Galciferons  (Ord.). 

Orthis  electra  var.  major  Matthew,  Trans.  Royal  Soc.  Canada,  X,  1893,  p.  100, 

pi.  7,  fig.  3. 
Loc.  Near  St.  John,  New  Brunswick. 

Dalmanella  electra  Iflevis  (Matthew).  Calciferous  (Ord.). 

Orthis  electra  var.  itevis  Matthew,  Trans.  Royal  Soc.  Canada,  X,  1893,  p.  100. 
Loo.  Near  St.  John,  New  Brunswick. 

Dalmanella  eleg^ntola  (Dalman).  Clinton  and  Niagara  (Sil.). 

Orthis  elegantula  Dalman,  Kongl.  Svenska  Vet.-Akad.  Handl.,  for  1827,  1828, 
p.  117,  pi.  2,  fig.  6.— Hall,  Pal.  New  York,  II,  1852,  p.  252,  pi.  52,  fig.  3.— 
Billings,  Canadian  Nat.  Geol.,  I,  1856,  p.  136,  pi.  2,  fig.  5.— Roemer,  Sil. 
Fauna  west.  Tennessee,  1860,  p.  62,  pi.  5,  fig.  7. — Billings,  Geol.  Canada, 
1863,  p.  312,  fig.  320.— Hall,  Twenty-eighth  Rep.  New  York  State  Mus.  Nat. 
Hist.,  1879,  p.  150,  pi.  21,  figs.  11-17;— Eleventh  Rep.  State  Geol.  Indiana, 
1882,  p.  285,  pi.  21,  figs.  11-17 ;— Second  Ann.  Rep.  New  York  SUte  Geol.,  1883, 
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Dalmandla  elegantnla  (Dalman) — Goutiuued. 

pi.  35,  figs.  34-37.— Foerste,  Bnll.  Denison  Univ.,  I,  1885,  p.  84,  pi.  13,  fig. 

1. — ^Nettelroth,  Kentnoky  Fossil  Shells,  Mem.  Keutaoky  Geol.  Survey,  1889, 

p.  37,  pi.  32,  figs.  52-57. — Beecber  and  Clarke,  Mem.  New  York  State  Mas., 

1, 1889,  p.  14,  pi.  1,  figs.  3-12.— Foerste,  Proc.  Boston  Soc.  Nat.  Hist.,  XXIV, 

1890,  p.  307. 
Orthis  canalis  Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843,  p.  105,  fig.  6. 
Orthis  elegantalat  var.  Hall,  Pal.  New  York,  II,  1852,  p.  57,  pi.  20,  fig.  7. 
Dahnanella  elegantnla  Hafl  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 

207,  224,  pi.  5C,  figs.  15-19. 
Orthis  (Dalmanella)  elegantnla  Foerste,  Geol.  Ohio,  VII,  1895,  p.  581,  pi.  25, 

figs.  11, 17. 
Loe.  Eorope;    New  York;    Ohio;   Indiana;    Kentucky;    Tennessee;    Missouri; 

Ontario  and  Nova  Scotia,  Canada ;  Collinsville,  Alabama. 

Dalmanella  elegantnla  parva  (Foerste).  Clinton  (Sil.). 

Orthis  elegantnla  var.  parva  Foerste,  Bull.  Denison  Univ.,  I,  1885,  p.  85,  pi.  13, 

fig.  17. 
Dalmanella  elegantnla  var.  parva  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I, 

1892,  p.  224. 

Lac,  Dayton,  Ohio. 

Dalmanella(l)  evadne  (Billings).  Galciferoas  (Ord.). 

Orthis  evadne  Billings,  Pal.  Fossils,  1, 1862,  p.  81,  fig.  74;  p.  79.— Whitfield,  Bull. 

American  Mus.  Nat.  Hist.,  I,  1886,  p.  300,  pi.  24,  fig.  8. 
DalmanellaT  evadne  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  223, 

pi.  5B,  figs.  25,  26. 
Loc.  Point  Levis,  Canada;  Fort  Cassin,  Vermont. 

Dalmanella  hambnrgensis  (Walcott).  Pogonip  and  Trenton  (Ord.). 

Orthis  hamburgensis  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  73,  pi.  2, 
fig.  5. 

Orthis  (Dalmanella)  hamburgensis f  Winchell  and  Schuohert,  Minnesota  Oeol. 
Survey,  III,  1893,  p.  440,  pi.  33,  figs.  14-16. 

Loe.  Pogonip  group.  Eureka  district,  Nevada.  In  the  Trenton  at  St.  Paul,  Can- 
non Falls,  etc.,  Minnesota;  Highbridge,  Kentucky. 

Dalmanella  infera  (Calvin).  Chemung  (Dev.). 

Orthis  infera  Calvin,  Bull.  U.  S.  Geol.  Survey  Terr.,  IV,  1878,  p.  728. 
Dalmanella  infera  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  224. 
Loo,  Independence,  Iowa ;  Naples,  New  York. 

Dalmanella  lentionlaris  (Yanuxem).  Corniferous  (Dev.). 

Orthis lenticularis  Vanuxem  (non  Wahlenberg),  Geol.  New  York;  Rep.  Third 
Dist.,  1842,  p.  139,  tig.  4.— Hall,  Pal.  New  York,  IV,  1867,  p.  35,  pi.  5,  figs.  1, 2. 

Orthis  lentionlaris  and  O.  lentiformis  Hall,  Geol.  New  York ;  Rep.  Fourth  Dist., 
1843,  p.  175,  fig.  4. 

Orthis  eboracensis  Miller,  N.  American  Geol.  Pal.,  1889,  p.  357. 

Dalmanella  lenticnlaris  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp. 
207,  224,  pi.  5C,  figs.  36-41. 

Loc,  Leroy,  Caledonia,  etc..  New  York. 

Dalmanella  lepida  HaU.  Hamilton  (Dev.). 

Orthis  lepidus  Hall,  Thirteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1860,  p. 

78;— Pal.  New  York,  IV,  1867,  p.  46,  pi.  6,  fig.  1. 
Dalmanella  lepida  Hall  and  Clarke,  Pal.  New  York,  VUI,  Pt.  1, 1892,  pp.  207,224. 
Loe»  Ontario  County,  New  York. 
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Dalmanella  macleodi  ( Wliittield).  Calciferous  (Ord.)- 

Orthis  macleodi  Whitfield,  Bull.  American  Mub.  Nat.  Hist.,  II,  1889,  p.  43,  pi.  7, 

figs.  1^. 
Dalmanella  macleodi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  224. 
Loo,  Beekmantown,  New  York. 

Dalmanella  melita  (Hall  and  Whitfield).  Upper  CambriaD. 

Leptffina  melita  Hall  and  Whitfield,  King's  U.  S.  Oeol.  Survey,  40th  Pari.,  IV, 
1877,  p.  208,  pi.  1,  figs.  13,  14.— Walcott,  Mon.4J.  S.  Geol.  Survey,  VIII,  1884, 
p.  22. 

Loc.  Eureka  district,  Nevada. 

Oha.  This  species  is  related  to  D.  evadne  (Billings). 

Dalinanftlla(l)  nettoana  (Bathbon).  Middle  Devonian. 

Orthis  nettoana  Rathbnn,  Bull.  Buffalo  Soc.  Nat.  Sci.,  1, 1874,  p.  247,  pi.  10,  figs. 

7,  10,  13;— Proc.  Boston  Soc.  Nat.  Hist.,  XX,  1879,  p.  22. 
Loc.  Province  of  Para,  Brazil. 

Dalmanella  parva  (de  Yerneuil).  Auticosti  (Sil.). 

Orthis  parva  (Pander)  de  Vemenil,  Geology  of  Russia  and  the  Ural  Mountains, 

1845,  p.  188,  pi.  13,  tig.  3.— Billings,  Cat.  Sil.  Foss.  Auticosti,  1866,  p.  41. 
Loc.  Europe;  Auticosti. 

Dalmanella  perelegans  Hall.  Lower  Helderberg  (Dev.). 

Orthis  perelegans  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p.  44, 
fig.  1 ;— Pal.  New  York,  III,  1859,  p.  171,  pi.  13,  figs.  4-12;— Second  Ann.  Rep. 
New  York  State  Geol.,  1883,  pi.  35,  figs.  32,  33. 

Dalmanella  perelegans  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  207, 
224,  pi.  5C,  figs.  34,  35. 

Loc.  Albany  and  Schoharie  counties.  New  York ;  Decatur  County,  Tennessee. 

Dalmanella  planioonveza  Hall.     Lower  Helderberg  and  Oriskany  (Dev.). 

Orthis  planoconvexa  Hall,  Pal.  New  York,  III,  1859,  p.  168,  pi.  12,  figs.  1-6. 
Dalmanella  planoconvexa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 

207,  224. 
Loc.  Albany  County,  New  York ;  Cumberland,  Maryland. 

Dalmanella(?)  pUcifera  (Hall).  Ghazy  (Ord.). 

Leptiena  plicifera  Hall,  Pal.  New  York,  I,  1847,  p.  19,  pi.  4  bis,  fig.  1. 
Strophomena  plicifera  Hall,  Twelfth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1859, 

p.  70. 
Loc.  Chazy,  New  York. 

Dalmanella  pogonipenflis  (Hall  and  Whitfield).  Pogonip  (Ord.). 

Orthis  pogonipensis  Hall  and  Whitfield,  King's  IT.  S.  Geol.  Expl.  40th  Pari.,  IV, 

1877,  p.  232,  pi.  1,  figs.  9,  10. 
Strophomena  nemea  H.  and  W.,  Ibidem,  1877,  p.  233,  pi.  1,  fig.  15. — ^Walcott,  Mon. 

U.  S.  Geol.  Survey,  VIII,  1884,  p.  71. 
Loc.  White  Pine  and  Eureka  districts,  Nevada. 
Ohs.  These  are  shells  of  the  D.  perveta  group.    S.  nemelb  is  based  on  a  dorsal 

valve  of  O.  pogonipensis. 

Dalmanella  qnadrans  Hall.  Lower  Helderberg  (Dev.). 

Orthis  quadrans  Hall,  Pal.  New  York,  III ;  Corrigenda  in  vol.  with  plates,  1861, 

pi.  12,  figs.  9-12. 
Dalmanella  quadrans  Hall  and  Clarke,  Ibidem,  VIII,  Pt.  I,  1892,  p.  224. 
Loo.  CatskiU  and  Schoharie,  New  York. 
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Dalmanella  stonensis  (Safiord).  Trenton  (Ord.). 

Orthis  stoDeusis  Safford,  Geol.  Tennessee,  1869,  p.  286. 

Dalmanella  stoDensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  224, 

pi.  5C,  figs.  4,  5. 
Lo€.  Near  Nashville,  Tennessee. 

Dahnanella  nlMBqiiata  (Conrad).  Trenton  (Ord.). 

Orthis  sabaeqaata  Courad,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  I,  1843,  p.  333.— 

Hall,  Pal.  New  York,  I,  1847,  p.  118,  pi.  32,  fig.  2;— Geol   Wisconsin,  I,  1862, 

p.  42,  figs.  1-3,  and  p.  436^— Second  Ann.  Rep.  New  York  State  Geol.,  1883, 

pi.  34,  figs.  19-24. 
Orthis  minneapolis  N.  H.  Winchell,  Eighth  Ann.  Rep.  Geol.  Nat.  Hist.  Surrey 

Minnesota,  1880.  p.  63. 
Orthis  perveta  Hall,  Second  Ann.  Rep.  New  York  State  Geol.,  1883,  pi.  34,  figs. 

17, 18  (f  16). 
Dalmanella  sabsequata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 

194,  207,  224,  pi.  5C,  figs.  6-11. 
Dalmanella  perveta  Hall  and  Clarke,  Ibidem,  1892,  p.  224,  pi.  5C,  figs.  13,  14. 
Orthis  (D.)  subHsquata  Winchell  and  Sohuchert,  Minnesota  Geol.  Survey,  III, 

1893,  p.  446,  pi.  33,  figs.  30-36. 
Loc,  Mineral  Point,  Wisconsin ;  Minneapolis,  St.  Paul,  Cannon  Falls,  Fountain, 

etc.,  Minnesota;  Decorah  and  McGregor,  Iowa;   Auburn,  Lincoln  County, 

Missouri ;  Montreal,  Canada. 

Dalmanella  subsBquata  circnlariB  N.  H.  Winchell.  Trenton  (Ord.). 

Orthis  circularis  N.  H.  Winchell,  Eighth  Ann.  Rep.  Geol.  Nat.  Hist.  Survey  Min- 
nesota, 1880,  p.  66. 

Orthis  (D.)  subasquata  var  circularis  Winchell  and  Schuchert,  Minnesota  Geol. 
Survey,  III,  1893,  p.  452,  pi.  33,  figs.  46,  47. 

Loo.  Minneapolis,  Cannon  Falls,  etc.,  Minnesota;  High  bridge,  Kentucky;  Leb- 
anon, Tennessee. 

Dalmanella  subsquata  conradi  N.  H.  Winchell.  Trenton  (Ord.). 

Orthis  oonradi  N.  H.  Winchell,  Eighth  Ann.  Rep.  Geol.  Nat.  Hist.  Survey  Min- 
nesota, 1880,  p.  68. 

Orthis  (D. )  subiequata  var.  conradi  Winchell  and  Schachert,  Minnesota  Geol. 
Survey,  III,  1893,  p.  449,  pi.  33,  figs.  37-39. 

Loo,  Minneapolis,  Minnesota;  Decorah,  Iowa;  Janesville  and  Beloit,  Wiscon- 
sin ;  Montreal,  Canada ;  f Eureka  district,  Nevada. 

Dalmanella  snbaeqnata  gibbosa  (Billings).  Chazy-Trenton  (Ord.). 

Orthis  gibbosa  Billings,  Geol.  Survey  Canada;.  Rep.  Progress  for  1856,  1857,  p. 
296;— Canadian  Nat.  Geol.,  IV,  1859,  p.  434. 

Dalmanella  gibbosa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  224. 

Orthis  (D.)  sabiequata  var.  gibbosa  Winchell  and  Schuchert,  Minnesota  Geol. 
Survey,  III,  1893,  p.  451,  pi.  33,  figs.  43-45. 

Loc,  Near  Ottawa  and  Bellville,  Canada;  Minneapolis,  Cannon  Falls,  etc.,  Min- 
nesota; Decorah,  Iowa;  Mineral  Point,  Wisconsin;  in  the  Chazy,  Island  of 
Montreal,  and  Pallideau  Islands,  Lake  Huron. 

Dalmanella  subsequata  pervetus  (Conrad).  Trenton  (Ord.). 

Orthis  perveta  Conrad,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  I,  1843,  p.  333.— 
Hall,  Pal.  New  York,  I,  1847,  p.  120,  pi.  32,  fig.  5.— Billings,  Canadian  Nat. 
Geol.,  IV,  1859,  p.  434,  fig.  10.— Hall,  Geol.  Wisconsin,  I,  1862,  p.  42,  flg.7.— 
Billings,  Geol.  Canada,  1863,  p.  130,  fig.  57. 

Orthis  media  N.  H.  Winchell,  Eighth  Ann.  Rep.  Geol.  Nat.  Hist.  Survey  Minne- 
sota, 1880,  p.  64. 
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Dalmanella  subflBquata  pervetos  (Oonrad) — Continued. 

Orthis  kasBubsB  N.  H.  WincbeU,  Ibidem,  1880,  p.  G5. 

fOrthis  perveta  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  72,  pi.  11,  fig.  3. 

DalmaneUa  perveta  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  5C, 

fig.  12. 
Orthis  (D.)  subsBquata  var.  perveta  Wincbell  and  Scbucbert,  Minnesota  Geol. 

Survey,  III,  1893,  p.  450,  pi.  33.  figs.  40-42. 
Loc,  MineraLPoint,  Beloit,  etc.,  Wisconsin;  Minneapolis,  St.  Paul,  Cannon  Falls, 

etc.,  Minnesota;  Decorab,  Iowa;  Dixon,  Illinois;  Tennessee. 

Dalmanella  subcarinata  Hall.  Lower  Helderberg  (Dev.). 

Orthis  subcarinata  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p.  43, 

figs.  1,  2;— Pal.  New  York,  III,  1859,  p.  169,  pi.  12,  figs.  7,  8,  13-21  (not  figs. 

9-12= D.  quadraus). — Meek  and  Worthen,  Geol.  Survey  Illinois,  III,  1868, 

p.  373,  pi.  7,  fig.  6.— Whitfield,  Geol.  Wisconsin,  IV,  1882,  p.  320,  pi.  25,  figs. 

3,  4.— Hall,  Second  Ann.  Rep.  New  York  State  Geol.,  1883,  pi.  35,  figs.  23^1. 
f Orthis  subcarinata  Tscberneyschew,  Fauna  Untern  Devon  des  Urals,  M^m.  Com. 

G^ol.,  Russia,  IV,  1885,  p.  57,  pi.  7,  fig.  97. 
Dalmanella  subcarinata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 

207,  224,  pi.  5C,  figs.  25-33. 
Loc.  Catskill,  Schoharie,  etc..  New  York;   Perry  and  Pike  counties,  Missouri; 

Decatur  County,  Tennessee;  Waubakee,  Wisconsin;  Arisaig,  Nova  Scotia 

(Ami);  Russia. 

Dalmanella  snperstes  Hall  and  Clarke.  Ohemuug  (Dev.). 

Dalmanella  superstes  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  207, 

224,  342,  pi.  5C,  figs.  44-47. 
Loc,  Near  Howard,  Steuben  County,  New  York. 

Dalmanella  tennilineata  (Hall).  Chemung  (Dev.). 

Atrypaf  tennilineata  Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843,  p.  271, 

fig.  4. 
Orthis  leonensis  Hall,  Pal.  New  York,  IV,  1867,  p.  62,  pi.  8,  figs.  3-8. 
Dalmanella  leonensis  Hall  and  Clarke,  Ibidem,  VIII,  Pt.  I,  1892,  p.  224,  pi.  5C, 

figs.  42,  43. 
Loc,  Leon,  Conewango,  etc..  New  York. 

Dalmanella  tersa  (Sardeson).  Lorraine  (Ord.). 

Orthis  tersus  Sardeson,  Bull.  Minnesota  Acad.  Nat.  Sci.,  Ill,  1892,  p.  331,  pi.  5, 

figs.  11-13;— American  Geol.,  XIX,  1897,  p.  100,  pi.  5,  figs.  8-13. 
Loc.  Wilmington,  Illinois;  Nye,  Wisconsin. 

Dalmanella  testndinaria  (Dalmau).  Chazy-Lorraiue  (Ord.). 

Orthis  testndinaria  Dalman,  Kongl.  Svenska  Vet.-Akad.  Uandl.,  for  1827,  1828, 
p.  115,  pi.  2,  fig.  4. — Conrad,  Ann.  Rep.  Geol.  Survey  New  York,  1839,  p.  63. — 
Hall,  Pal.  New  York,  I,  1847,  p.  117,  pi.  32,  fig.  1 ;  p.  288,  pl.  79,  fig.  4.— Bil- 
lings, Canadian  Nat.  Geol.,  1, 1856,  p.  40,  fig.  1. — Rogers,  Geol.  Pennsylvania, 
II,  Pt.  II,  1858,  p.  818,  fig.  601.— Billings,  Geol.  Canada,  1863,  p.  165,  fig. 
144.— Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  20.— Whitfield,  Geol. 
Wisconsin,  IV,  1882,  p.  258,  pl.  12,  figs.  5-7.— Hall,  Second  Ann.  Rep.  New 
York  State  Geol.,  1883,  pl.  34,  figs.  1-4,  6-13.— Walcott,  Mon.  U.  S.  Geol.  Sur- 
vey, VIII,  1884,  p.  72,  pl.  11,  fig.  10.— Sardeson,  American  Geol.,  XIX,  1897, 
p.  92. 

Orthis  striatula  Emmons,  Geol.  New  York ;  Rep.  Second  Dist.,  1842,  p.  394,  fig.  3. 

Orthis  testndinaria  f  Emmons,  Ibidem,  1842,  p.  404,  fig.  4.— White,  Wheeler's 
Expl.  Survey  west  100  Merid.,  IV,  1875,  p.  72. 

Orthis  dlsparilis  Owen  (non  Conrad),  Geol.  Survey  Wisconsin,  Iowa,  Minnesota, 
1852,  pL  2B,  fig.  23  (see  •peoimeue  U.  S.  Nat.  Mus.;  Cat.  Invert.  Foss.,  17887). 
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Dalmanella  testndinaria  (Dalman) — Continued. 

Dalmanella  teHtudinaria  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 
190,  206,  218,  224,  pi.  5B,  figs.  27-39. 

Orthis  rogata  Saideson,  Boll.  Minnesota  Acad.  Nat.  Sci.,  Ill,  1892,  p.  331,  pi.  5, 
figs.  1-4;— American  Geol.,  XIX,  1897,  p.  95,  pi.  4,  figs.  1-10. 

Orthis  (Dalmanella)  testndinaria  Wlnchell  and  Schuchert,  Minnesota  Geol.' Sur- 
vey, III,  1893,  p.  441,  pi.  33,  figs.  17-22.—Whiteave8,  Pal.  Foes.,  Ill,  Pt.  Ill, 
1897,  pp.  177,  241. 

Loc.  Europe ;  thronghout  the  extent  of  the  formations  in  America. 

Dalmanella  tefltndinana  emacerata  Hall.  Utica  (Ord.)* 

Orthis  emacerata  Hall,  Thirteenth  Rep.  New  York  State  Cah.  Nat.  Hist.,  1860, 
p.  121;— Fifteenth  Rep.  Ihidem,  1862,  pi.  2,  figs.  1-3.— Billings,  Canadian 
Nat.  Geol.,  VII,  1862,  p.  393.— Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875, 
p.  24.— Hall,  Second  Ann.  Rep.  New  York  State  Geol.,  1883,  pi.  34,  figs.  14, 
15. — Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  58. — Sardeson,  American  Geol., 
XIX,  1897,  p.  102,  pi.  5,  figs.  14,  18,  28. 

Orthis  cychis  James,  Cincinnati  Quart.  Jour.  Sci.,  I,  1874,  p.  19. 

Dalmanella  emacerata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 
207,  224,  pi.  5C,  figs.  1,  2. 

Orthis  maorior  Sardeson,  Bull.  Minnesota  Acad.  Nat.  Sci.,  Ill,  1892,  p.  330,  pi.  5, 
figs.  5-7. 

Orthis  (D.)  testndinaria  var.  emacerata  Winohell  and  Schuchert,  Minnesota  Geol. 
Survey,  III,  1893,  p.  445,  pi.  33,  figs.  23,  24. 

Loc.  Cincinnati,  Ohio;  Spring  Valley  and  Granger,  Minnesota ;  Cape  Girardeau, 
Missouri;  St.  Croix,  Queheo,  Canada. 

Dalmanella  testudinana  fatilis  (Sardeson).  Trenton  (Ord.). 

Orthis  futilis  Sardeson,  American  Geol.,  XIX,  1897,  p.  104,  pi.  5,  figs.  25-27. 
Loc.  Near  Granger  and  Wykoff,  Minnesota. 

Dalmanella  testndinaria  ignota  (Sardeson).  Lorraine  (Ord.). 

Orthis  ignota  Sardeson,  American  Geol.,  XIX,  1897,  p.  99,  pi.  5,  figs.  1-7. 
Loc,  Near  Spring  Valley,  Minnesota. 

Dalmanella  testndinaria  meeki  (Miller).  Lorraine  (Ord.). 

Orthis  emacerata  Meek  (non  HaU),  Pal.  Ohio,  I,  1873,  p.  109,  pi.  8,  tigs.  1,  2 
Orthis  meeki  Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  20. — Sardeson, 

American  Geol.,  XIX,  1897,  p.  98,  pi.  4,  figs.  24-29. 
Orthis  jugosa  James,  The  Palaeontologist,  4,  1879,  p.  31. 
DalmaneUa  meeki  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  206, 

224,  pi.  5C,  fig.  3. 
Orthis  corpulenta  Sardeson,  Bull.  Minnesota  Acad.  Nat.  Sci.,  Ill,  1892,  p.  330, 

pi.  5,  figs.  8-10;— American  Geol.,  XIX,  1897,  p.  101,  pi.  4,  figs.  11-19. 
Orthis  (D.)  testndinaria  var.  meeki  Winchell  and  Schuchert,  Minnesota  Geol. 

Survey,  III,  1893,  p.  445,  pi.  33,  figs.  25-29. 
Loc.  Oxford,  etc.,  Ohio;  Spring  Valley,  Minnesota. 

Dalmanella  testndinaria  mnltisecta  (Meek).  Utica  (Ord.). 

Orthis  emacerata  var.  mnltisecta  (James  MS.)  Meek,  Pal.  Ohio,  I,  1873,  p.  112, 
pi.  8,  fig.  3. — Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  22. 

Orthis  multisecta  Sardeson,  American  Geol.,  XIX,  1897,  p.  97,  pi.  4,  figs.  20-23. 

Dalmanella  multisecta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 
207,  224. 

Loc,  Cincinnati,  Ohio. 

Dalmanella  testudinaria  porrecta  (Sardeson).  Trenton  (Ord.). 

Orthis  porrecta  Sardeson,  American  Geol.,  XIX,  1897,  p.  104,  pi.  5,  figs.  19-24. 
Loc,  Near  Granger,  Minnesota. 
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DELTHYEIS  Dalman.  Genotype  Delthyris  elevata  Dalman. 

Delthyris  Dalman,  Kongl.  SveoBka  Vet.-Akacl.  Handl.,  for  1827, 1828,  pp.  93, 99.— 
Dall,  American  Jour.  Conch.,  VI,  1870,  p.  116. — Hall  and  Clarke,  P:il.  New 
York,  VIII,  Pt.  II,  1893,  pp.  9  and  16  under  caption  Sepiati  (non  p.  19). 

Spirifera  'Mamellosa"  Hall,  Ninth  Ann.  Rep.  New  York  State  Geol.,  1890,  p.  11. 

Oh$.  Specimens  of  D.  elevata  examined  hy  the  writer  show  a  distinct  median 
septnm  in  the  ventral  valve. 

Delthyris  acanthoptera  Conrad=Spirifer  acanthopterus. 
Delthyris  acanthota  Hall=Spirifer  disjunctus. 
Delthyris  acaminata  Oonrad=Spirifer  acaminatns. 
Delthyris  acuminata  Hall  (non  Conrad) =D.  mesicostalis. 
Delthyris  acatilirata  Conrad =Platystrophia  acatilirata. 
Delthyris  arenaria  Vanuxem=Spirifer  areuosus. 
Delthyris  arenosa  Conrad =Spirifer  arenosus. 
Delthyris  aadacula  Conrad =Spirifer  audaculas. 
Delthyris  bialveata  Conrad =Spirifer  radiatus. 
Delthyris  biloba  Conrad =Bilobite8  various. 
Delthyris  brachynota  Hall=Platystrophia  biforata. 
Delthyris  chemungensis  Conrad =Spirifer  disjunctus. 
Delthyris  congesta  Hall=rSpirifer  granulosus. 

Delthyris  conBobrina  (d'Orbigny).  Hamilton  (Dev.). 

Delthyris  ziczac  Hall  (non  Roemer),  Geol.  New  York ;  Rep.  Fourth  Dist.,  1843, 
p.  200,  fig.  5. 

Spirifera  consobrina  d'Orhigny,  Prodrome  Pal.,  1, 1850,  p.  98. — Miller,  N.  Ameri- 
can Geol.  Pal.,  1889,  p.  372. 

Spinfer  clio  Hall,  Thirteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1860,  p.  94. 

Spirifera  ziczac  Hall,  Pal.  New  York,  IV,  1867,  p.  222,  pi.  35,  figs.  15-23 ;~Secoud 
Ann.  Rep.  New  York  State  Geol.,  1883,  pi.  59,  fig.  9;  pi.  60,  fig.  18.—Whit- 
field,  Annals  New  York  Acad.  Sci.,  V,  1891,  p.  554,  pi.  11,  fig.  13;— Geol. 
Ohio,  VII,  1895,  p.  448,  pi.  7,  fig.  13. 

Spiriferinaf  ziczac  Whitfield,  Geol.  Wisconsin,  IV,  1882,  p.  332,  pi.  25,  figs.  23, 24. 

Spirifer  consobrinus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  34, 
figs.  9,  18;  pi.  37,  figs.  9,  10. 

Loc,  Moscow,  York,  Darien,  etc..  New  York;  Colnmbos,  Ohio;  Milwaukee,  Wis- 
consin; LouisYille,  Kentucky. 

Delthyris  cuspidata  Hall=Spirifer  disjnnctns. 
Delthyris  decemplicatus  Hall=D.  sulcata. 
Delthyris  disjancta  Hall=Spirifer  disjunctas. 
Delthyris  duodenaria  Hall= Spirifer  duodeuarins. 
Delthyris  daplicata  Conrad = Spirifer  duplicatus. 
Delthyris  euruteines  Owen = Spirifer  euruteiues. 
Delthyris  expausa  Owen=Pterotheca  expansa,  a  Pteropod. 
Delthjrris  fimbriata  Conrad =Reticularia  fiuibriata. 
Delthyris  granolifera  Hall = Spirifer  granulosus. 
Delthyris  granulosa  Conrad  ==  Spirifer  granulosus. 
Delthyris  inermis  Hall=Spirifer  disjunctus. 
Delthyris  lae.vis  Hall = Reticular ia  Liivis. 
Delthyris  lynx  Hall=Platy8trophia  lynx  and  biforata. 
Delthyris  macronota  Hall=Spirifer  macronotus. 
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Delthyris  macropleara  Conrad =Spirifer  macropleura. 
Delthyris  medialis  Hall=:Spirifer  aadacalus. 

IMthyriB  meiiicairtafcliit  Hall.  Ithaca  and  Cbemang  (Dev.)« 

Delthyris  mesacostalis  Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843,  p.  269, 

fig.  9. 
DelthyrU  acnmmata  Hall  (non  Conrad),  Ibidem,  1843,  p.  270,  fig.  5. 
Spirifera  mesacostalis  Hall,  Pal.  New  York,  IV,  1867,  p.  240,  pi.  40,  figs.  1^. 
Spirifera  mesacostalis f  Hall,  Second  Ann.  Rep.  New  York  State  Geol.,  1883,  pi.  59, 

figs.  32-^. 
Spirifera  mesacostalis  var.  acuminata  HaU,  Ibidem,  1883,  figs.  27-31. 
Spirifer  mesacostalis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  34, 

figs.  32-34.— Kindle,  BnU.  American  Pal.,  6, 1896,  p.  35. 
Loc,  Ithaca,  Philipsbnrg,  Olean,  etc..  New  York. 

Delthyris  mesastrialis  Hall = Spirifer  mesistrialis. 
Delthyris  mucronata  Oonrad=:  Spirifer  pennatas. 
Delthyris  niagarensis  Conrad = Spirifer  uiagaraensis. 

Delthyris  perlamellosa  (Hall).  Lower  Helderberg  (Dev.)* 

Spirifer  x>erlameUo8a  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p. 

57,  figs.  1-5  on  p.  58;— Pal.  New  York,  HI,  1859,  p.  201,  pi.  26,  figs.  1,  2.— 

Billings,  Geol.  Canada,  1863,  p.  957,  fig.  455.— Hall  and  Clarke,  Pal.  New 

York,  VIII,  Pt.  II,  1895,  pi.  35,  figs.  7-13. 
Delthyris  maoroplenra  Rogers  (non  Conrad),  Oeol.  Pennsylvania,  II,  Pt.  II,  1858, 

p.  825,  fig.  643. 
Spirifera  perlamellosa  Meek  and  Worthen,  Geol.  Snrvey  Hlinois,  III,  1868,  p.  384, 

pi.  7,  fig.  9.— Hall,  Second  Ann.  Rep.  New  York  State  Geol.,  1883,  pi.  60, 

figs.  5-13. 
Spirifera  perlamellosa f  Keyes,  Geol.  Snrvey  Missonri,  V,  1895,  p.  77. 
Loe.  Schoharie,  Carlisle,  etc..  New  York ;  Cnraberland,  Maryland ;  Pennsylvania; 

Square  Lake,  Maine ;  Perry  Connty,  Missouri ;  Decatnr  County,  Tennessee. 

Delthyris  perlatus  Oonrad=Spirifer  disjanctus. 
Delthyris  prolata  Vanuxem=Spirifer  dieonnctas. 
Delthyris  prora  Oonrad= Spirifer  acnminatas. 
Delthyris  radiatus  Hall = Spirifer  radiatns. 

Ddthyrit  raricotta  Conrad.  Upper  Helderberg  (Dev.). 

Delthyris  raricosta  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842,  p.  262, 

pi.  14,  fig.  18. 
Delthyris  nndulatus  Vanuxem,  Geol.  New  York ;  Rep.  Third  Dist.,  1842,  p.  132, 

fig.  3. 
Spirifer  raricosta  Billings,  Canadian  Jour.,  VI,  1861,  p  258,  figs.  71-73  on  p.  259;— 

Geol.  Canada,  1863,  p.  372,  fig.  392.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII, 

1884,  p.  135,  pi.  4,  fig.  2;  pi.  14,  fig.  12.— Hall  and  Clarke,  Pal.  New  York, 

VIII,  Pt.  II,  1895,  pi.  35,  figs.  5,  6,  14-17. 
f Spirifer  hesione  Billings,  Proc.  Portland  Soc.  Nat.  Hist.,  1863,  p.  117,  pi.  3, 

fig.  17. 
Spirifera  raricosta  Hall,  Pal.  New  York,  IV,  1867,  p.  192,  pi.  27,  figs.  30-34; 

pi.  30,  figs.  1-9.— Nicholson,  Pal.  Prov.  Ontario,  1873,  p.  82.— Billings,  Pal. 

Fossils,  II,  1874,  p.  47,  pi.  3A,  fig.  5. — Hall,  Second  Ann.  Rep.  New  York 

State  Geol.,  1883,  pi.  60,  figs.  14-17.— Nettelroth,  Kentucky  Fossil  Shells, 

Mem.  Kentucky  Geol.  Survey,  1889,  p.  128,  pi.  17,  figs.  38-42. 
Loo,  Schoharie,  Caledonia,  etc.,  New  York;  Columbus,  Ohio;  Falls  of  Ohio; 

Eureka  district,  Nevada;  Port  Colbome,  Ontario;  Square  Lake,  Maine; 

Grand  Greve,  Gasp^. 
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Delthyris  ragatioa  GoDra(l=D.  sulcata. 

Delthyris(t)  rugicoita  (Hall).  Arisaig  (Sil.). 

Spirifera  rugsecosta  Hall,  Canadian  Nat.  Gool.,  V,  I860,  p.  145. — Dawson,  Acadian 

Geol.,  3<l  ed.,  1878,  p.  596. 
Loc.  Arisaig,  Nova  Scotia. 

Delthyris  sonlptiliB  Hall.  Hamilton  (Dev.). 

Delthyris  sculptilis  Hall,  Qeol.  New  York;  Rep.  Fourth  Dist.,  1843,  p.  202. 
Spirifera  scalptilisf  Billings,  Canadian  Joar.,  VI,  1861,  p.  262,  fig.  79. 
Spirifera  sculptilis  Billings,  Geol.  Canada,  1863,  p.  386,  fig.  423.— Hall,  Pal.  New 

York,  IV,  1867,  p.  221,  pi.  35,  figs.  10-14. —Nettelroth,  Kentucky  Fossil  Shells, 

Mem.  Kentucky  Geol.  Survey,  1889,  p.  132,  pi.  31,  fig.  13. 
Spirifer  sculptilis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  37, 

fig.  8. 
Loc,  Ludlowville,  York,  etc..  New  York ;  Monroe  County,  Pennsylvania;  Bosan- 

quet,  Ontario ;  Falls  of  Ohio. 

Delthyris  siDuatas  Hall=Bilobites  bilobus. 
Delthyris  staminea  Hall = Spirifer  crispas. 

Delthyris  sulcata  Hisinger.  Niagara  (Sil.). 

Delthyris  sulcata  Hisinger,  Petref.  Suecica,  1837,  p.  73,  pi.  21,  fig.  8. 

Delthyris  rugatina  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842,  p.  261. 

Delthyris  decemplicatus  Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843,  p.  105, 
fig.  4. 

Spirifer  sulcatus  Hall,  American  Jonr.  Sci.,  XX,  1849,  p.  228; — Pal.  New  York, 
II,  1852,  p.  261,  pi.  54,  fig.  2.— Billings,  Canadian  Nat.  Geol.,  I,  1856,  p.  137, 
pi.  2,  fig.  7.— Hall,  Second  Ann.  Rep.  New  York  State  Geol.,  1883,  pi.  60, 
figs.  1-4.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  35,  figs.  1-4. 

Loc.  Europe;  Lockport,  Rochester,  etc..  New  York;  Hamilton,  Ontario. 

01$,  Davidson  regards  this  species  as  synonymous  with  D.  elevata  Dalman,  1828. 

Delthyris  undulatus  VaDuxein=:D.  raricosta. 
Delthyris  varica  Conra(i=Bilobites  various. 
Delthyris  ziczac  Hall=D.  consobrina. 

DERBYA  Waageu.  Qenotype  Derbya  regularis  Waagen. 

Derbyia  Waagen,  Palseontologica  Indica,  Ser.  XIII,  I,  1884,  pp.  576,  591. 
Derbya  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  261 ;— Eleventh 
Ann.  Rep.  New  York  State  Geologist,  1894,  p.  286. 

Derhya  affinis  Hall  and  Clarke.  Upper  Garboniferoas. 

Derbya  affinis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  349,  pi.  IIB, 

figs.  4,  5. 
Loc,  Near  Kansas  City,  Missouri. 

Berbjra  bennetti  Hall  and  Clarke.  Upper  Carboniferous. 

Derbya  bennetti  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  263,348, 

pi.  IIA,  figs.  34-39. 
Loc.  Near  Kansas  City,  Missouri. 

Derbya  biloba  Hall.  Upper  Carboniferous. 

Streptorhynchus  biloba  Hall,  Second  Ann.  Rep.  New  York  State  Geol.,  1883,  pi. 

41,  figs.  4,  5. 
Derbya  biloba  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  350,  pi.  11, 

figs.  4,  5. 
Loo,  Winterset,  Iowa. 
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Derbya  broadheadi  Hall  aud  Clarke.  Upper  Carbon Uerous. 

Derbya  broadheadi  Hall  aud  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  263, 

347,  pi.  11  A,  tigs.  23,24. 
Loc.  Near  Kansan  City,  Missouri. 

Derbjra  correanns  (Derby).  Upper  Carboniferoas. 

Streptorhynchns  correauus  Derby,  Ball.  Cornell  Univ.,  I,  1874,  p.  32,  pi.  6,  fig. 

11;  pi.  7,  figs.  1^,  8,  10,  11-14,  17.— Hall,  Second  Ann.  Rep.  New  York  State 

Geol.,  1883,  pi.  41,  figs.  18-22. 
Derbya  correanus  Waagen,  Pala^ontologica  Indica,  Ser.  XIII,  I,  1884,  p.  592. 
Derbya  correana  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  262,  pi. 

11,  figs.  18-22;  pi.  20,  figs.  10,  11. 
Loc,  Itaituba,  Brazil. 

])erbya(?)  costatula  Hall  and  Clarke.  Kaskaskia  (L.  Carb.). 

Derbya!  costatiila  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  346,  pi. 

IIB,  figs.  16,  17. 
Loc.  Crittenden  County,  Kentucky. 

Derbya  crassa  (Meek  aud  Haydeii).  Upper  CarboniferouR. 

Orthia  arachnoides  Koeiuer  (uon  Phillips),  Kreidebildnng  Texas,  1852,  p.  89,  pl. 

11,  fig.  9.— Hall,  Mexican  Bound.  Survey,  1857,  pl.  20,  fig.  3. 
Orthisiua  crassa  Meek  and  Haydeu,  Proc.  Acad.  Nat.  Scl.  Philadelphia,  1858, 

p.  261. 
Orthis   lasallensis   McChesuey,  Descriptions  New  Pal.  Fossils,  1860,  p.  32; — 

Ibidem,  1865,  pl.  1,  fig.  6. 
Orthis  richmonda  McChesney,  Descriptions  New  Pal.  Foss.,  1860,  p.  32; — Ibidem, 

1865,  pl.  1,  fig.  5. 
Hemipronites  crassns  Meek  and   Hayden,  Pal.  Upper  Missouri,  Smithsonian 

Cont.  Kuowl.,  XIV,  172,  1864,  p.  26,  pl.  1,  fig.  7.— Meek,  Final  Rep.  U.  S. 

Geol.  Survey  Nebraska,  1872,  p.  174,  pl.  5,  fig.  10;  pi.  8,  fig.  1.— Meek  and 

Worthen,  Geol.  Survey  Hlinois,  V,  1873,  p.  570,  pl.  25,  fig.  12.— Herrick, 

Bull.  Deuison  Univ.,  II,  1887,  p.  50,  pl.  2,  fig.  19. 
Orthis  crenistria  Geinitz  (uon  Phillips),  Carbon  u.  Dyae  in  Nebraska,  1866,  p.  46, 

pl.  3,  figs.  20,  21. 
Hemipronites  lasallensis  McChesney,  Trans.  Chicago  Acad.  Sci.,  I,  1868,  p.  28, 

pl.  1,  fig.  6. 
Hemiprouites  richmonda  McChesney,  Trans.  Chicago  Acad.  Sci.,  I,  1868,  p.  28, 

pl.  1.  fig.  5. 
Hemiprouites  crenistria  White,  Wheeler's  Expl.  Survey  west  100  Merid.,  IV, 

187.',  p.  124,  pl.  10,  fig.  9. 
Streptorhynchus  richmondi  Hall,  Second  Ann.  Rep.  New  York  State  Geol.,  1883, 

pl.  40,  figs.  10,  11. 
Hemipronites  crassa  White,  Thirteenth  Rep.  State  Geol.  Indiana,  1884,  p.  129, 

pl.  26,  figs.  4-11. 
Derbyia  crassa  Waagen,  PalH'outologica  Indica,  Ser.  XIII,  I,  1884,  p.  592. — Hall 

aud  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  262,  pl.  10,  figs.  10,  11;  pl. 

IIA,  figs.  28-33;  pl.  IIB,  figs.  23, 24 ;  pl.  20,  figs.  12,  13.— Smith,  Proc.  Ameri- 
can Phil.  Soc,  XXXV,  1897,  p.  28  (extract). 
Streptorhynchus  crenistria  Keyes,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1888,  p. 

229;— Geol.  Survey  Missouri,  V,  1895,  p.  67,  pl.  38,  fig.  8. 
Streptorhynchus  crassum  Miller,  N.  American  Geol.  Pal.,  1889,  p.  378. 
fStreptorhynchus  crassum  Whitfield,  Annals  New  York  Acad.  Sci.,  V,  1891,  p. 

580,  pl.  13,  figs.  11,  12;— Geol.  Ohio,  VII,  1893,  p.  468,  pl.  9,  figs.  11,  12. 
Loc,  Leavenworth,  Kansas;  Nebraska  City, Nebraska;  Illinois;  Missouri;  Iowa; 

Ohio;  Arkansas;  Utah;  Nevada;  northern  New  Mexico;  San  Saba  Valley, 

Texas. 
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Derbya  cymbula  Hall  and  Clarke.  Upper  Carbouiferous. 

Derbya  cymbula  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  348,  pi. 

IIB,  figs.  2,  3. 
Loc,  Near  Kansas  City,  Missonri. 

Derbya  kaskaskiaends  (McChesney).  Easkaskia  (L.  Garb.)- 

Orthis  kaskaskiensis  McChesney,  Descriptions  New  Pal.  Foss.,  1860,  i>.  31. 
Derbya  klwkaskiensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi. 

IIB,  fig.  6. 
Ia)c.  Kaskaskia,  Chester,  and  Crittenden,  Illinois. 

Derbya  keokuk  Hall.  KnobstoneKeokuk  (L.  Garb.). 

Orthis  crenistria  Yandell  and  Shuniard,  Cout.  Geol.  Kentucky,  1847,  pp.  19,  21. 
Orthis  keokuk  Hall,  Geol.  Survey  Iowa,  1,  Pt.  II,  1858,  p.  640,  pi.  19,  lig.  5.— 

Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  63. 
Streptorhynchus  keokuk  Hall,  Second  Ann.  Rep.  New  York  State  Geol.,  1883,  pi. 

41,  figs.  1-3. 
Streptorhynchns  crenistria  Walcott,  Men.  U.  8.  Geol.  Survey,  VIII,  1884,  p.  279, 

pi.  18,  fig.  14. 
Derbya  keokuk  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  262,  pi.  11, 

figs.  1-3. 
Loc.  Keokuk,  Iowa;  Warsaw  and  Nauvoo,  Illinois;  New  Providence,  Indiana; 

Clark  County,  Missouri ;  Nevada. 

Derbjra  pratteni  (McCliesuey).  Upper  Garboniferous. 

Orthis  pratteni  McChoanoy,  Descriptions  New  Pal.  Foss.,  1860,  p.  33. 
Loo.  Charbonier,  Missouri. 

Derbya  robusta  (Hall).  Upi)er  Garboniferous. 

Orthis  unibraculumf  Owen  (uon  Schloth.),  Geol.  Survey  Wisconsin,  Iowa,  Min- 
nesota, 1852,  pi.  5,  fig.  11  (see  specimens  in  U.  S.  Nat.  Mus.,  Cat.  Invert. 
Foss.,  17945). 

Orthis  robusta  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  743,  pi.  28,  fig.  5. 

Streptorhynchns  robusta  Hall,  Second  Ann.  Rep.  New  York  State  Geol.,  1883, 
pi.  40,  figs.  12-17. 

Derbyia  robusta  Waagen,  Pala^ontologica  Indica,  Scr.  XIII,  1, 18S4,  p.  592. — Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  262,  pi.  10,  figs.  12-17;  pi. 
IIB,  figs.  7,  8. 

Loc.  St.  Clair  County,  Illinois. 

Derbjra  mginosa  Hall  and  Glarke.  Eeokak  (L.  Garb.). 

Derbya  rugiuosa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  346,  pi. 

IIA,  figs.  25-27. 
Loc.  New  Providence,  Indiana. 

Dicelloinus  Hall=Obolella. 
Dicellomus  crassa  Hall=Obolella  crassa. 
Dicellomu8  polita  Hall=:Obolella  polita. 
Dicoelosia  Eing=Bilobite8. 
Dieraniscus  Meek=Triplecia. 
Dicraniscus  ortoni  Meek=Triplecia  ortoni. 

DICTYOITELLA  Hall.  Genotype  Rhynchonella?  reticulata  Hall. 

Dictyonella  Hall,  Twentieth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1867,  p.  274. 

Eichwaldia  Hall,  Ibidem,  1867,  pp.  274-277,  with  figs.— Dall,  American  Jonr. 
Conch.,  VI,  1870,  p.  98.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 
p.  307;— Thirteenth  Ann.  Rep.  New  York  State  Geologist,  1895,  p.  903. 
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Bictyonella  anticostieiuiis  (Billings).  Anticosti  (Sil.). 

Eichwaldia  anticostiensis  Billings,  Catalogue  Sil.  Foss.  Anticosti,  1866,  p.  10. 
Loc.  Anticosti. 

Dictyonella  concinna  Hall.  ^Niagara  (Sil.). 

Eichwaldia  concinna  Hall,  Twentieth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1867, 

p.  278.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  83,  fig.  5. 
Loc.  Perry  and  Decatur  counties,  Tennessee. 

Dictyonella  oorallifera  Hall.  Niagara  (Sil.). 

Atrypa  corallifera  Hall,  Pal.  New  York,  II,  1852,  p.  281,  pi.  58,  fig.  5. 
Eichwaldia  corallifera  HaU,  Twentieth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1867,  p.  278. 
Loc.  Lockport  and  Rochester,  New  York. 

Dictyonella  gibbosa  Hall.  Niagara  (Sil.). 

Eichwaldia  gibbosa  Hall,  Twentieth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1867, 
p.  278.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  83,  figs.  6,  7. 
Loc.  Perry  and  Decatur  connties,  Tennessee. 

Dictyonella  reticulata  Hall.  Niagara  (Sil.). 

Rhynchonellaf  reticulata  Hall,  Trans.  Albany  Institute,  IV,  1863,  p.  217. 

Eichwaldia  reticulata  Hall,  Twentieth  Rep.  New  York  State  Cab.  Nat.  Hist., 
1867,  pp.  275-277,  figs.  1-7 ;— Twenty-eighth  Rep.  Ibidem,  1879,  p.  169,  pi.  26, 
figs.  50-54 ;— Eleventh  Rep.  State  Geol.  Indiana,  1882,  p.  312,  pi.  26,  figs. 
50-54. — Foerste,  Bull.  Denison  Univ.,  I,  1885,  p.  91,  pi.  13,  fig.  4. — Beecher 
and  Clarke,  Mem.  New  York  State  Mus.,  1, 1889,  p.  3t,  pi.  3,  figs.  11  -13.— Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  308,  figs.  229-235;  pi.  83,  figs. 
8-13.— Foerste,  Geol.  Ohio,  VII,  1895,  p.  594,  pi.  25,  fig.  4. 

Loc.  Waldron,  Indiana;  Dayton,  Ohio;  Wisconsin. 

DIELASMA  King.  Genotype  Terebratulites  elongatus  Schlotheim. 

Epithyris  King  (non  Phillips),  Mon.  Permian  Foss.,  Pal.  Soc,  1850,  p.  46. — Dall, 

American  Jour.  Conch.,  VI,  1870,  p.  103. 
Dielaama  King,  Proc.  Dublin  Univ.  Zool.  Bot.  Assoc,  I,  1859,  p.  260. — Beecher 

and   Schuchert,  Biol.  Soc.  Washington,  VIII,  1893,  pp.  71-82.— Hall  and 

Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  293 ;— Thirteenth  Ann.  Rep.  New 

York  State  Geologist.  1895,  p.  863. 

Dielasma  bovidens  (Morton).  Upper  Garboniferoas. 

Terebratula  bovidens  Morton,  American  Jour.  Sci.,  XXIX,  1836,  p.  150,  pi.  2,  fig. 

4.— Meek,  Final  Rep.  U.  S.  Geol.  Survey,  Nebraska,  1872,  p.  187,  pi.  1,  fig.7; 

pi.  2,  fig.  4.— Meek  and  Worthen,  Geol.  Survey  Illinois,  V,  1873,  p.  572,  pi.  25, 

fig.  15.— White,  Thirteenth  Rep.  State  Geol.  Indiana,  1884,  p.  137,  pi.  32,  figs. 

17-19. — Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  105. 
Terebratula  bovidens?  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  711.— McChes- 

ney.  Trans.  Chicago  Acad.  Sci.,  I,  1869,  p.  37,  pi.  1,  fig.  2. 
Terebratula  millipunctata  Hall,  Expl.  Surveys  R.  R.  Route  Miss.  River,  Pacific 

Ocean,  III,  1856,  p.  101,  pi.  2,  figs.  1,  2;— Trans.  Albany  Institute,  IV,  1858, 

p.  35. — Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1859,  p.  26. — 

White  and  St.  Johu,  Trans.  Chicago  Acad.  Sci.,  I,  1868,  p.  119. 
Terebratula  elongata  Shumard  (non  Schlotheim),  Trans.  St.  Louis  Acad.  Sci.,  I, 

1859,  p.  392. 
Terebratula  geniculosa  McChesney,  Descriptions  New  Pal.  Foss.,  1861,  p.  82; — 

Ibidem,  1865,  pi.  1,  fig.  2. 
Dielasma?  bovidens  White,  Wheeler's  Expl.  Survey  west  100  Merid.,  Prel.  Rep., 

1874,  p.  21. 
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Dielasma  bovidens  (Mortou) — Continaed. 

Terebratula  (Dielasma)  bovideos  White,  Ibidem,  Final  Rep.,  IV,  1875,  p.  144, 
pi.  11,  fig.  10. 

Terebratula  hostata  Walcott  (non  Sowerby),  Mon.  U.  S.  Geol.  Survey,  VIII, 
1884,  p.  224.— Smith,  Proo.  American  Phil.  Soc,  XXXV,  1897,  p.  30. 

Dielasma  bovidens  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  295, 
296,  tig.  213;  pi.  81,  figs.  29-35. 

Xoc.  Pntnam  Hill,  Ohio ;  Indiana;  Illinois;  Missouri;  Iowa;  Nebraska;  Arkan- 
sas; New  Mexico;  Eureka  district,  Nevada;  Gaadalape  Mountains,  Texas. 

Dielasma  borling^nense  White.  Kinderhook  (L.  Garb.). 

Terebratula  burlingtonensa   White,  Jour.    Boston  Soc.  Nat.  Hist.,  VII,  1860, 

p.  228.     • 
Terebratula  (Dielasma)  burlingtonensis  White,   Wheeler's  Kxpl.  Survey  west 

100  Merid.,  IV,  1875,  p.  93. 
Dielasma  burlingtonensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

296,  pi.  81,  figs.  9-11. 
Loc,  Burlington,  Iowa;  Mountain  Spring,  Nevada. 

Dielasma  oalvini  (Hall  and  Whitfield).  OhemuDg  (Dev.). 

Crpytonella  eadora  Hall  and  Whitfield  (non  Hall,  1867),  Twenty-third  Rep.  New 

York  State  Cab.  Nat.  Hist.,  1873,  p.  225. 
Cryptonella  calvini  Hall  and  Whitfield,  Ibidem,  1873,  p.  239. 
fCryptonella  calvini  W^hiteaves,  Cont.  Canadian  Pal.,  I,  1891,  p.  235. 
Dielasma  calvini  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  296,  pi. 

80,  figs.  20-22.^ 

Loc.  Hackberry  Grove,  Iowa;  Mackenzie  and  Peace  rivers,  Canada. 

Dielasma  formosam  Hall.  Warsaw  (L.  Carb.). 

Terebratula  formosa  Hall,  Trans.  Albany  Institute,  IV,  1858,  p.  7. — Whitfield, 
Bull.  American  Mus.  Nat.  Hist.,  I,  1882,  p.  55,  pi.  6,  figs.  59-64.— White, 
Eleventh  Rep.  State  Geol.  Indiana,  1882,  p.  361,  pi.  39,  figs.  6-8.— Hall, 
Twelfth  Rep.  Ibidem,  1883,  p.  337,  pi.  29,  figs.  59-64. 

Dielasma  formosa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  296,  pi. 

81,  figs.  12-26. 

Loc.  Bloomington  and  Spergen  Hill,  Indiana;  Alton  and  Warsaw,  Illinois ;  Cald- 
well County,  Kentucky. 

Dielasma  gorbyi  (Miller).  Keokak  (L.  Carb.). 

Terebratula  gorbyi  Miller,  Seventeenth  Rep.  State  Geol.  Indiana,  1891,  p.  77, 

pi.  13,  figs.  3,  4. 
Loc.  Edwardsville  and  Crawfordsville,  Indiana. 

Dielasma  hochstetteri  (Toala).  Upper  Carboniferous. 

Terebratula  hochstetteri  Toula,  Sitzb.  der  k.  k.  Akad.  der  Wissensch.  zu  Wieu, 

LIX,  1869,  p.  1,  pi.  1,  fig.  1.— Derby,  Bull.  Cornell  Univ.,  1, 1874,  p.  63. 
Loo.  Near  Cochabamba,  Bolivia. 
Ohn.  Probably  synonymous  with  D.  bovidens  (Morton). 

Dielasma  itaitnbaense  (Derby).  Upper  Carboniferous. 

Terebratula  itaitnbcnsis  Derby,  Bull.  Cornell  Univ.,  I,  1874,  p.  1,  pi.  2,  figs.  1,3, 

8,  16;  pi.  3,  fig.  24;  pi.  6,  fig.  15. 
Dielasma  itaitubensis  Waagen,   Paheontulogica  Indica,  Ser.  XIII,  I,  1882,  p. 

348.--de  Kouinck,  Annalesdn  Mnsde  Royal  d'Histoire  Natorelle  de  Belgiquo, 

XIV,  1887,  p.  26,  pi.  5,  figs.  1-10,  45,  50. 
Loc.  Beach  at  Itaituba,  Brazil ;  Belgium. 
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Bielasma  obovatom  Hall  and  Clarke.  flipper  Carboniferous. 

Dielasma  obovata  HaH  and  Clarke,  Pal.  New  York.  VIII,  Pt.  II,  1895,  pi.  81, 

figs.  38-40. 
Loc,  Ken  tacky. 

Dielasma  ocGidentale  (Miller).  Cbouteaa  (L.  Carb.). 

Terebratnla  occideDtalis  Miller,  Eighteenth  Ann.  Rep.  Geol.  Survey  Indiana, 

1894,  p.  313,  pi.  9,  figs.  10-13. 
Loc.  Sodalia,  Missouri. 

Diela8aia(?)  rowleyi  (Wortben).  Burlington  (L.  Carb.). 

Terebratula  rowleyi  Worthen,  Bull.  Illinois  State  Mus.  Nat.  Hist.,  2, 1884,  p.  23; — 
Geol.  Survey  Illinois,  VIII,  1890,  p.  102,  pi.  11,  fig.  6.— Keyes,  Geol.  Survey 
Missouri,  V,  1895,  p.  105,  pi.  40,  fig.  15. 

Dielasma  rowleyi  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  296, 
pi.  81,  figs.  27,  28. 

Loc.  Pike  County,  Missouri. 

Bielasma  saccnlus  (Martin).  Upper  Carboniferous. 

Conchyliolitbus   anomitoM  sacculus   Martin,  Petref.  Derbesiann,  180H,  tab.  46, 

figs.  1,2. 
Terebratula  sacculus  Dawson,  Acadian  Geol.,  1855,  p.  219,  fig.  27. — Davidson, 

Quart.  Jour.  Geol.  Soc.  London,  XIX,  1863,  p.  169,  pi.  9,  rtgs.  1-3. — Dawson, 

Acadian  Geol.,  3d  ed.,  1878,  p.  289,  fig.  87. 
Loe.  Europe;  Windsor.  Nova  Scotia. 

Dielasma  shumardianom  (Miller).  Kaskaskia  (L.  Carb.). 

Terebratula  arcuata  Swallow  (nou  Roemer,  1840),  Trans.  St.  Louis  Acad.  Sr-i.,  II, 
ISaS,  p.  83.— Meek,  Sixth  Ann.  Rep.  IJ.  S.  Geol.  Survey  Terr.,  1872,  p.  470. 

Terebratula  shumardaua  Miller,  American  Pal.  Foss.,  2d  ed.,  1883,  p.  299. 

Loc.  St.  Genevieve  County,  Missouri;  Chester,  Illinois;  near  Virginia  City, 
Montana. 

Oht.  Regarded  by  Meek  and  White  as  probably  synonymous  with  D.  bovidens 
(Morton). 

Dielasma  turg^dum  (Hall).  Warsaw  and  St.  Louis  (L.  Carb.). 

Terebratula  turgida  Hall,  Trans.  Albany  Institute,  IV,  1858,  p.  6.— Whitfield, 
BuU.  American  Mus.  Nat.  Hist.,  I,  1882,  p.  54,  pi.  6,  figs.  53-58.— Hall,  Twelfth 
Rep.  State  Geol.  Indiana,  1883,  p.  336,  pi.  29,  figs.  53^58.— Whitfield,  Annals 
New  York  Acad.  Sci.,  V,  1891,  p.  586,  pi.  13,  figs.  21, 22 ;— Geol.  Ohio,  VII,  1895. 
p.  473,  pi.  9,  figs.  21,  22. 

Dielasma  turgida  Beecher  and  Schuohert,  Proc.  Biol.  Soc.  Washington,  VIII, 
1893,  p.  73,  pi.  10,  figs.  1-6.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II, 
1893,  p.  296,  pi.  81,  figs.  1-8. 

Loc.  Bloomington  and  Spergen  Hill,  Indiana;  Crittenden  County,  Kentucky; 
Maxville  and  Newtonville,  Ohio;  Alton  and  Warsaw,  Illinois;  Pella,  Iowa; 
Boon vi lie,  Missouri. 

DIOHOMIA  Hall.  Qenotype  Lingula  alveata  Hall. 

Dignouiia  Hall,  Notes  on  some  New  or  Imperfectly  Known  Forms  among  the 
Brach.,  1872,  p.  2,  pi.  13,  fig.  3 ;— Twenty-third  Rep.  Now  York  State  Cab. 
Nat.  Hist.,  1873,  p.  245,  pi.  13,  fig.  3.— Hall  and  Clarke,  Pal.  New  York,  VIII, 
Pt.  I,  1892,  pp.  14,  163;— Eleventh  Ann.  Rep.  New  York  State  Geologist,  1894, 
p.  230. 

Lomia  alveata  Hall.  Hamilton  (Dev.). 

Lingula  alveata  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p. 
23;— Pal.  New  York,  IV,  1867,  p.  12,  pi.  2,  figs.  14, 15. 
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Dig^omia  alveata  Hall — Continued. 

Dignomia  alveataHall,  Notes  ou  some  New  or  Imperfectly  Known  Forms  among 
the  Bracb.,  1872,  p.  2,  pi.  13,  fig.  3 ;— Twenty-third  Rep.  New  York  State 
Cab.  Nat.  Hist.,  1873,  pi.  13,  fig.  3.— Hall  and  Clarke,  Pal.  New  York,  VIII, 
Pt.  I,  1892,  p.  14,  pi.  1,  figs.  24, 25.— Clarke,  Thirteenth  Ann.  Rep.  New  York 
State  Geologist,  1895,  p.  187,  pi.  4,  fig.  1. 

Lor,  Canandaigua  Lake,  etc..  New  York. 

DINOBOLUS  Hall.  Genotype  Obolas  conradi  Hall. 

Dinobolus  Hall,  Notes  on  some  New  or  Imperfectly  Known  Forms  among  the 
Brach.,  (March)  1871,  p.  4;— Ibidem,  1872,  p.  4 ;— Twenty-third  Rep. 
New  York  State  Cab.  Nat.  Hist.,  1873,  p.  247.— Hall  and  Whitfield,  Pal. 
Ohio,  II,  1873,  p.  130.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 
pp.  36, 46, 164;— Eleventh  Ann.  Rep.  New  York  State  Geologist,  1894,  p.  237. 

Obolellina  Billings,  Canadian  Nat.  Geol.,  VI  (December)  1871,  p.  222;— Ibidem, 
VI,  1872,  p.  326,  figs.  1, 2 ;— American  Jour.  Sci.,  3d  ser..  Ill,  1872,  p.  270. 

Conradia  Ilall  (non  Adams),  Twenty-third  Rep.  New  York  State  Cab.  Nat.  Hist  , 

1873,  p.  250. — Davidson  and  King,  Quart.  Jour.  Geol.  Soc.  London,  XXX, 

1874,  p.  159. 

Dinobolus  canadaensis  (Billings).  Black  Biver  and  Trenton  (Ord.). 

Obolus  canadensis  Billings,  Canadian  Nat.  Geol.,  Ill,  1858,  p.  441,  iig.  20-23  (non 
fig.  19  =  D.  magnifious) ; — Geol.  Survey  Canada;  Rep.  Prog,  for  1857, 1858,  p. 
189,  figs.  20-23  (non  fig.  19) ;— Geol.  Canada,  1863,  p.  142,  figs.  75. 

Obolellina  canadensis  Billings,  Canadian  Nat.  Geol.,  VI,  1871,  p.  222; — Ibidem. 

1872,  p.  326,  fig.  15;  fig.  6,  p.  329. 

Dinobolus  canadensis  Davidson  and  King,  Quart.  .lour.  Geol.  Soc.  London,  XXX, 

1874,  p.  162,  pi.  19,  fig.  7. 
Loc,  Pauquette  Rapids,  etc.,  Cana<la. 

Dinobolus  conradi  Hall.  Niagara  (Sil.). 

Obolus  conradi  Hall,  Twentieth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1868,  p. 

368,  pi.  13,  figs.  1,  2. 
Obolus  (Trimerella?)  conradi  Meek  and  Worthen,  Geol.  Survey  Illinois,  III,  1868, 

p.  351,  pi.  5,  fig.  7. 
Trimerella  conradi  Dnll,  American  Jour.  Conch.,  VII,  1871,  p.  83. 
Dinobolus  conradi  Hall,  Twenty-third  Rep.  New  York  Stat«  Cab.  Nat.  Hist., 

1873,  p.  247  (also  extracts  1871,  1872). — Davidson  and  King,  Quart.  Jour. 
Geol.  Soc.  London,  XXX,  1874,  p.  160,  pi.  18,  figs.  1-5.— Hall  and  Whitfield, 
Pal.  Ohio,  II,  1875,  p.  130,  pi.  7,  figs.  3,  4.— Hall  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  I,  1892,  p.  38,  pi.  4B,  figs.  13-24. 

Loc.  Port  Byron,  Illinois;  Leclaire,  Iowa;  Racine  and  Grafton,  Wisconsin; 
Crawford,  Ohio;  England;  Gotland. 

Dinobolus  magnificns  (Billings).  Black  River-Trenton  (Ord.). 

Obolus  canadensis  Billings  (partiin),-Geol.  Surv.  Canada,  Rep.  Prog,  for  1857, 1858, 
p.  189,  fig.  19  (non  20-23) ;— Canadian  Nat.  Geol.,  Ill,  1858,  p.  441,  fig.  19  (non 
figs.  20-23  =  D.  canadensis). 

Obolellina  magnificus  Billings,  Ibidem,  n.  ser.,  VI,  1872,  p.  329,  fig.  7. 

Dinobolus  magnificus  Davidson  aud  King,  Quart.  Jour.  Geol.  Soc.  London,  XXX, 

1874,  p.  164,  pi.  19,  fig.  8.— Nicholson,  Pal.  Pn»v.  Ontario,  1875,  p.  17,  fig.  6. 
Loc.  Pauquette  Rapids,  etc.,  Canada. 

Dinobolu8(?)  parvus  Whitfield.  Galena  (Ord.). 

Dinobolus!  parvus  Whitfield,  Geol.  Wisconsin,  IV,  1882,  p.  347,  pi.  27,  figs. 

8-10.— Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  356, 

tig.  27.— Whiteaves,  Pal.  Foss.,  Ill,  Pt.  Ill,  1897,  p.  166. 
Loc,  Whitewater,  Wisconsin ;  Wykoff,  Minnesota ;  Lake  Winnipeg,  Canada. 
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DINOBTHIS  Hall  and  Clarke.        Genotype  Orthis  pectinella  Emmons. 

Dinorthis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  195,  222.— Win- 
cbell  and  Schnchert,  Minnesota  Geol.  Snrvey,  III,  1893,  p.  420. 

PlflBBiomys  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  196. 

Dinorthis  and  Phisioniys  Hall  and  C-larke,  Eleventh  Ann.  Rep. New  York  State 
Geologist,  1894,  p.  266. 

Dinorthis  deflecta  (Conrad.)  Trenton  (Ord.)« 

Strophomena  deflecta  Conrad,  Proc.  Acad.  Nat    Sci.  Philadelphia,  I,  1843,  p. 

332.--Hall,  Twelfth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1859,  p.  70. 
Strophomena  recta  Conrad,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  I,  1843,  p. 332. — 

Hall,  Twelfth  Rep.  New  York  State  Cab.  Nat.  Hist.,  ia59,  p.  70. 
Lepta?na  deflecta  Hall,  Pal.  New  York,  I,  1847,  p.  113,  pi.  31B,  fig.  5. 
Lepttt'na  recta  Hall,  Ibidem,  1847,  p.  113,  pl.31B,  flg.  6. 
Streptorbynchus  rectus  Miller,  American  Pal.  Foss.,  1877,  p.  134. 
StreptorbyncbuH  deflectnm  Miller,  N.  American  Geol.  and  Pal.,  1889,  p.  378. 
Plaisiomys  deflecta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  197, 222, 

pi.  5A,  fl^'s.  28-34. 
Pliesiomys  recta  Hall  and  Clarke,  Ibidem,  1892,  pp.  197,222. 
Pbpsiomys  loricnla  Hall  and  Clarke,  Ibidem,  1892,  pp.  197,  341,  pi.  5A,  figs.  31-34. 
Orthis  (Dinorthis)  deflecta  Winchell  and  Schnchert,  Minnesota  Geol.  Survey, 

III,  1893,  p.  422,  pi.  32,  figs.  24-30. 

Loc.  Mineral  Point,  Beloit,  Janesville,  Wisconsin;  Dixon,  Illinois;  Minneapolis, 
St.  Paul,  etc.,  Minnesota;  McGregor,  Iowa;  central  Tennessee;  High- 
bridge,  Kentucky. 

DinorthiB  fontinalis  (White).  Calciferous  (Ord.). 

Strophomena  fontinalis  White,  W^heeler^s  Expl.  and  Survey  west  100th  Merid., 

IV,  1875,  p.  54,  pi.  3,  fig.  4;— Prelim.  Rep.,  p.  10, 1874. 
Loc.  Fish  Spring,  House  Range,  Utah. 

Obt.  Relate<l  to  D.  deflecta  (Conrad). 

Dinorthis  iphigenia  (Billings).  Trenton  (Ord.)* 

Orthis  iphigenia  Billings,  Pal.  Fossils,  I,  1862,  p.  133,  pi.  110. 

Plaisiomys  iphigenia  Hall  aud  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  222. 

Loc.  Ottawa,  Canada. 

Dinortbis  meedsi  Winehell  and  Schnchert.  Trenton  (Ord.). 

Orthis  nieedsi   Winchell  and  Schnchert,  American  Geol.,   IX,   April  1,  1892, 

p.  289. 
Ortliis  niinnesotonsis  Sardeson,   Bull.  Minnesota  Acad.  Nat.  Sci.,  Ill,  April  9, 

1892,  p.  332,  pi.  5,  figs.  14-17. 
Orthis   (Dinorthis)  meedsi  Winchell  and  Schnchert,  Minnesota  Geol.  Survey, 

III,  1893,  p.  427,  pi.  32,  figs.  39-42. 
Loc.  Cannon  Falls,  Keiiyon,  Preston,  etc.,  Minnesota;  Decorah  and  McGregor, 

Iowa;  Neenah  aud  Oshkosh,  Wisconsin. 

Dinorthis  meedsi  germana  Winchell  and  Schnchert.  Trenton  (Ord.). 

Orthis  meedsi  var.  germana  Winchell  and  Schnchert,  American  Geol.,  IX,  1892, 
p.  290. 

Orthis  (D.)  meedsi  var.  germana  Winchell  and  Schnchert,  Minnesota  Geol.  Sur- 
vey, III,  1893,  p.  428,  pi.  32,  figs.  43-45. 

Loc.  Cannon  Falls,  Kenyon,and  Fountain,  Minnesota. 

Dinorthis  pectinella  (Bmmong).  Trenton  (Ord.). 

Orthis  pectinella  £mmon8,  Geol.  New  York;  Rep.  Second  Dist.,  1842,  p.  394,  fig. 
2.— Hall,  Pal.  New  York,  I,  1847,  p.  123,  pi.  32,  fig.  10.— Billings,  Canadian 
Nat.  Geol.,  I,  1856,  p.  205,  fig.  5  —Rogers,  Geol.  Penusylvania,  II,  Pt.  II, 
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Dinorthis  peotineUa  (Emmons) — Continued. 

1858,  i».  818,  fig.  602.— Billings,  Geol.  Cauada,  1863,  p.  165,  fig-  147.— Hall, 

Sticoud  Anil  Rep.  New  York  State  Geol.,  1883,  pi.  34,  figs.  39, 40. 
Ortliis  puctinella  var.  semiovalis  Hall,  Pal.  New  York,  I,  1847,  p.  124,  pi.  32,  fig. 

11.— Miller,  N.  American  Geol.  Pal.,  1889,  p.  359. 
•  Orthis  charlotta;  N.  H.  Winchell,  Eighth  Rep.  Geol.  Nat.  Hist.  Snrvey  Minnesota, 

1880,  p.  67. 
Dinorthis  pectinella  Hall  an«l  Clarke,  Pal.  New  York.  VIII,  Pt.  1, 1892,  pp.  195,  222, 

228,  pi.  5,  figs.  27-33. 
Orthis  (Dinorthis)  pectinella  Winchell  and  Schnchert,  Minnesota  Geol.  Snrvey, 

III,  1893,  p.  424,  pi.  32,  figs.  31-34.— Whi leaves.  Pal.  Foss.,  Ill,  Pt.  IIL  1897, 

p. 175. 
Loc,  Middleville, Trenton  Falls,  etc.,  New  York;  Pennsylvania;  Mercer  Conn ty, 

Kentucky;  Ont.irio,  Canada;    Decorah,    Iowa;  St.  Paul,  Minneapolis,  and 

Cannon  Falls,  Minnesota;  Lake  Winnipeg,  Canada. 

Dinorthis  pectinella  sweeneyi  N.  H.  Winchell.  Trenton  (Ord.). 

Orthis  swecneyi  N.  H.  Winchell,  Ninth  Rep.  Geol.  Nat.  Hist.  Snrvey  Minnesota, 

1881,  p.  in. 

Dinorthis  sweeneyi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  196, 

222,  228,  pi.  5,  figs.  34-36. 
Orthis  (DinorthiH)  pectinella  var.  sweeneyi  Winchell  and  Schnchert,  Minnesota 

Geol.  Survey,  III,  1893.  p.  426,  pi.  32,  figs.  35-38. 
Loc.  St.  Paul,  Cannon  Falls,  etc.,  Minnesota;  Decorah  and  McGregor,  Iowa. 

Dinorthis  platys  (Billings).  Chazy  (Ord.). 

Orthis  platys  Killings,  Canadian   Nat.  Geol.,   IV,  1859,  p.   438,  fig.  i:»;— Geol. 

Canada,  1863,  p.  129,  fig.  54.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I, 

1892,  p.  218. 
Loc.  Island  of  Montreal,  Canada. 

Dinorthis  porcata  (McCoy).  Trenton  and  Lorraine  (Ord.). 

Orthis  porcata  McCoy,  Silurian  Foss.  of  Ireland,  1846,  p.  32,  pi.  3,  fig.  14.— Bil- 
lings, Pal.  Fossils,  1, 186.',  p.  135,  fig.  Ill ;— Geol.  Canada,  1863,  p.  312,  fig.  319. 

Orthis  anticostiensis  Shaler,  Fossil  Hrachiopoda  of  the  Ohio  Valley,  1887,  p.  19, 
]>1.  6. 

Phesiomys  porcata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  197,  222, 
pi.  5A,  figs.  20,  21. 

.Loc.  Ireland;  Ottawa,  Canada;  Anticosti. 

Dinorthis  proavita  Winchell  and  Schnchert.  Lorraine  (Ord,). 

Orthis  proavita  Winchell  and  Schnchert,  American  Geol.,  IX,  April  1, 1892,  p.  29(). 
Orthis  petra^  Sardesou,  Hull.  Minnesota  Acad.  Nat.  Sci.,  Ill,  April  9, 1892,  p.  332, 

pi.  5,  figs.  18-21. 
Orthis  (Dinorthis)  proavita  Winchell  and  Schnchert,  Minnesota  Geol.  Survey, 

III,  1893,  p.  431,  pi.  32,  figs.  51-57.— f  Whi  tea  ves,  Pal.  Foss.,  Ill,  Pt.  III. 

1897,  p.  176. 
Lor.  Spring  Valley.  Minnesota;  Wilmington,  Illinois;  Lake  Winnipeg,  Canada. 

Dinorthis  retrorsa  (Salter).  Trenton  and  Lorraine  (Ord.). 

Orthis  retrorsa  Salter,  Mem.  Geol.  Survey  Great  Britain,  II,  1858,  p.  373,  pi.  27, 

figs.  3,  4.— Billings,  Pal.  Fossils,  I,  1862,  p.  136,  figs.  112,  113.— Meek,  Pal. 

Ohio,  I,  1873,  p.  92,  pi.  11,  fig.  7.— Miller,  Cincinnati  Quart.  Jour.  Sci.,  II, 

1875,  p.  37. 
Orthis  carleyi  Hall,  Thirteenth  Rep.  New  York  State  Cah.  Nat.  Hist.,  1860,  p.  120, 

fig.intext;— Seconil  Ann.  Rep.  New  York  State  Geol.,  1883,  pi.  34,  figs.  28,  29. 
Orthis  keiinioottl  McChesney,  New  Pal.  Fossils,  1861,  p.  78. 
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Binorthis  retrorsa  (Salter) — Continued. 

Pla^siomys  retrorsa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892.  pp.  197, 

222,  pi.  5A,  figs.  14-10. 
Loc,  England;  Oxford,  etc.,  Ohio;  Ottawa,  Canada. 

Dinorthis  subqaadrata  (Hall).  Lorraine  (Ord.). 

Orthis  siibqiiadrata  Hall,  Pal.  New  York,  I,  1847,  p.  126,  pi.  32A,  fig.  1;— Geol. 
Wisconsin,  I,  1862,  p.  54,  figs.  1,  2.— Meek,  Pal.  Ohio,  I,  1873,  p.  94,  pi.  9, 
fig.  2. — Miller,  Cincinnati  Qnart.  Jour.  Sci.,  II,  1875,  p.  38. — White,  Second 
Ann.  Rep.  Indiana  Bureau  of  Statistics  and  Ciool.,  1880,  p.  484,  pi.  1,  figs. 
3-5  J— Tenth  Rop.  Stat«  Geol.  Indiaua,  1881,  p.  116,  pi.  1,  figs.  3-5.— Shaler, 
Fobs.  Brachiopoda  of  the  Ohio  Valley,  1887,  p.  22,  pi.  7. — Keyes,  Geol.  Sur- 
vey Missouri,  V,  1895,  p.  60. 

f  Orthis  subquadrata  Billings,  Geol.  Canada,  1863,  p.  165,  fig.  146. 

Pla^sioinys  subqnwlrata  Hall  and  Clarko,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 
194,  196,  222,  pi.  5A,  figs.  17-19. 

Orthis  (Diuorthis)  subquadrata  Winchell  and  Schuchert,  Minnesota  Geol.  Sur- 
vey, III,  1893,  p.  428,  pi.  32,  figs.  4r>-.->0.—Whi leaves.  Pal.  Fosa.,  Ill,  Pt.  Ill, 
1897,  p.  176. 

Loc,  Ohio  Valley;  Spring  Valley,  Minnesota;  Wilmington,  Illinois;  Warren  and 
Jeflferson  counties,  Missouri;  Lattners,  Iowa ;  Iron  Ridge,  Wisconsin;  Lake 
Winnipeg,  Canada;  Anticosti. 
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na  of  autbors  (uon  Lamarck )=Orbicnloidea. 

na  acadica  IIartt--Parinoi)horella  a(*adica,  a  gastropod. 

na  allegliania  IIall=Orbiciiloidea  allegliania. 

na  jimpla  Hall  ^^  Orbiculoidea  ampla. 

na  capax  White—  Orbiculoidea  capax. 

na  capnliformis  McCbesney^^Orbiciiloidea  capuliforinis. 

na  circe  Billings  ==^Orbiciiloidea  lainellosa. 

na  clara  Spencer  :^  Scliizotreta  tenuilamellata. 

na  concordensis  Sardeson  —-  Scliizotreta  pelopea. 

na  connata  Walcott=Lingiilodi8cina  connata. 

na  conradi  Hall=()rbiculoidea  conradi. 

na  convexa  Slmmard=Orbiculoidea  convexa. 

na  discns  Hall=Orbicaloidea  discns. 

na  doria  Hall=Orbiculoidea  doria. 

na  elmira  Hall=Orbieuloidea  olniira. 

na  forbesi  Ni  liolson  =  Schizotreta  tenuilamellata. 

na  gallaberi  Wincboll=Orbicnloidea  gallaberi. 

na  grandis  Vannxem=li(pmerella  grandis. 

na  grandis  Hall=rOrbicu]oidea  ampla. 

na  Imniilis  Uall=Orbicu]oidea  bumilis. 


IDiscina  inutilis  Uall.  Upper  Cambrian. 

DiHcina  inutilis  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p. 

130,  pi.  6,  fig.  11 ;— Trans.  Albany  Institute,  V,  1867,  p.  108. 
Loc.  Ma/onianio,  Wisconsin. 
Ohs,  l^ndeterininable. 

Discina  illinoisonsis  Miller  and  GurIey=Orbiculoidea  illinoisensis. 
Discinajervensis  Barret=Orbiculoideajervisensis. 
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Discina  keokuk  Gurley=Orbiculoidea  keokuk. 

Discina  lodeusis  Hall=Orbiculoidea  lodiensis. 

Discina  luaguifica  Herrick=Orbiculoidea  inagnifica. 

Discina  mauhattensis  Meek  and  Hayden=Orbiculoidea  manbattauensis. 

Discina  marginalis  Whitfield=Orbiculoidea  marginalis. 

Discina  media  iiall=Orbiculoidea  lodiensis  media. 

Discina  meekana  Whitfield =Orbiculoidea  missouriensis. 

Discina  microscopica  Sbumard=Acrotreta  microscopica. 

Discina  miniita  Ha11=Orbiculoidea  minuta. 

Discina  missouriensis  Sbumard=Orbiculoidea  missouriensis. 

Discina  munda  Miller  and  Gnrley=Orbiculoidea  munda. 

Discina  neglecta  Hall=Orbiculoidea  neglecta. 

Discina  newberryi  Hall=Lingulodiscina  newberryi. 

Discina  nitida  Meek  and  Wortben=Orbiculoidea  missouriensis. 

Discina  nitida =Orbicu1oidea  nitida. 

Discina  patellaris  Winehell=Orbiculoidea  patellaris. 

Discina  pelopea  BiIlings=Scbizotreta  pelopea. 

DiBoina(l)  pileolos  Whiteaves.  ?  Lower  Cretaceous. 

Discina  pileoluH  AVhiteaves,  Cont.  Canadian  Pal.,  1, 1889,  p.  159,  pi.  21,  iig.  3. 
Loc,  Rink  Rapids  on  Lewis  River,  British  America. 

Oh8,  ''Professor  Hyatt  thinks  that  the  fossils  from  this  locality  are  Jurassic^ 
(Stanton). 

Discina  pleurites  Meek=Lingulodiscina  pleurites. 
Discina  randalli  Hall=Orbiculoidea  randalli. 
Discina  saffordi  Wincbell=Orbiculoidea  saffordi. 
Discina  sampsoni  Miller=Orbiculoidea  sampsoni. 

DiBoina(?)  semipolita  Whiteaves.  Cretaceous. 

Discina  semipolita  AVhiteaves,  Mesozoio  Fossils,  I,  Geol.  Survey  Canada,  1884, 

p.  252,  pi.  33,  fig.  9. 
Loc,  Queen  Charlotte  Island. 

Discina  seneca  Hall=Orbiculoidea  senoca. 

Discina  solitaria  Eingueberg=Schizotreta  tenuilamellata. 

tDiflcina  Bublamellosa  Ulrich.  Lorraiue  (Ord.). 

Discina  sublamellosa  Ulrich,  Jonr.  Cincinnati,  Soc.  Nat.  Hist.,  1, 1878,  p.  97.  pi.  4, 

fig.  11. — Miller,  N.  American  Geol.  Pal.,  1889,  p.  344. 
Loc,  Covington,  Kentucky. 
Ohs,  Probably  not  a  brachiopod. 
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na  subtrigonalis  McCbesney=rOrbiculoidea  subtrigonalis. 

na  tenuilamellata  var.  subplana  Hall=Orbiculoidea  subplana. 

na  tenuilineata  Meek  and  Hayden=Orbiculoidea  tenuilineata. 

na  tenuistriata  Ulricb=Orbiculoidea  tenuistriata. 

na  trigonalis  McObesney=Orbiculoidea  subtrigonalis. 

na  truncata  Hall  =  Schizobolus  concentricus. 

na  truncata  Emmons =Orbiculoidea  lamellosa. 

na  tullia  nall=Orbiculoidea  tullia. 

na  utabensis  Meek=:Orbiculoidea  utabensis. 
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])iBcma(?)  vanconverensis  Whiteaves.  Cretaceous. 

Discina  vancoaverensis  Whiteaves,  Mesozoic  Fossils,  I,  Geol.  Survey  Canada, 

1879,  p.  177,  pi.  20,  fig.  6. 
Loc.  Admiralty  Island. 

Discina  vanuxemi  Hall=Orbiculoidea  vanuxemi. 
Discina  varsoviensis  Worthen=Orbiculoidea  varsaviensis. 
Discinella  Hall = Operculum  of  Pteropod. 

DISGINISGA  Dall.  Genotype  Discina  lamellosa  Broderip. 

Discinisca  Dall,  Ball.  Mns.  Comp.  Zoology,  IIL  1871,  p.  37. 

DiBcinisca  lugubris  (Conrad).  Miocene  and  Pliocene. 

Capnlus  lugubris  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VII,  1834,  p.  143. 
Orbicula  lugubris  Conrad,  Fossils  Medial  Tertiary  For.  U.  S.,  1845,  p.  75,  pi.  43, 

fig.  2. — Tuomey  and  Holmes,  Foss.  South  Carolina,  1855,  p.  17,  pi.  5,  fig.  1. — 

Dall,  Republication  of  Conrad's  Foss.  Medial  Tert.  For.  U.  S.,  1893,  p.  101, 

pi.  43,  fig.  2. 
Discina  lugubris,  Whitfield,  Mon.  U.  S.  Geol.  Survey,  XXIV,  1894,  p.  23,  pi.  1,  figs. 

1-3. 
Loc.  St.  Marys  County,  Maryland;  Petersburg,  Virginia:  Peedee  River,  South 

Carolina;  Atlantic  City,  Sbiloh,  and  Bridgeton,  New  Jersey. 
OhB.  Referred  to  Discinisca  on  authority  of  Dr.  W.  H.  Dall. 

Difloiniflca  multilineata  (Conrad).  Miocene. 

Orbicula  multilineata  Conrad,  Fossils  Medial  Tertiary  For.  U.  S.,  1845,  p.  75,  pi. 
43,  fig.  3. — Tuomey  and  Holmes,  Foss.  South  Carolina,  1855,  p.  18,  pi.  5,  fig.  2. — 
Dall,  Republication  of  Conrad's  Foss.  Medial  Tert.  For.  U.  S.,  1893,  p.  101,  pi. 
43,  fig.  3. 

IjOc,  City  Point,  Virginia;  Pedee  River,  South  Carolina. 

Ohs.  Probably  a  less  worn  variety  of  D.  lugubris  (Dall). 

DISGIHOPSIS  Matthew.  Genotype  Acrotretaf  gulielmi  Matthew. 

Disciuopsis  (Matthew MS.)  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp. 
105,  167;— Eleventh  Ann.  Rep.  New  York  State  Geologist,  1894,  p.  250. 

DiBcinopsiB  gulielmi  Matthew.  Middle  Cambrian. 

Acrotretaf  gulielmi  Matthew,  Trans.  Royal  Soc.  Canada,  1886,  p.  37,  pi.  5,  fig.  14. 
Discinopsis  gulielmi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  105, 

pi.  3,  figs.  20-24. 
Loc.  Portland,  New  Brunswick. 

EATONIA  Hall.  Genotype  Atrypa  peculiaris  Conrad. 

Eatouia  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p.  90;— Twelfth 
Rep.  Ibidem,  1859,  p.  35;— Pal.  New  York,  III,  1859,  p.  432.— Billings,  Proc. 
Portland  Soc.  Nat.  Hist.,  1863,  p.  111.— Hall  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  II,  1893,  p.  205;— Thirteenth  Ami.  Rep.  New  York  State  Geologist, 
1895,  p.  829. 

Eatonia  coolteri  Miller  and  Gurley.  Oriskany  (Dev.)^ 

Katonia  coulteri  Miller  and  Gurley,  Bull.  Illinois  State  Mus.  Nat.  Hist.,  3,  1893, 

p.  72,  pi.  7,  figs.  8-11. 
Loc.  Jackson  County,  Illinois. 

Eatonia  eminens  Hall.  Lower  Helderberg  (Dev.). 

Eatonia  eminens  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p.  92; — 
Pal.  New  York,  III,  1859,  p.  242,  pi.  37,  fig.  2.— Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  II,  1893,  p.  206. 

Loc.  Decatur  County,  Tennessee. 


220  SYNOPSIS   OF   AMKRICAN   FOSSIL    BRACHIOPODA.        [bull. 87. 

Eatooia  medialis  ( Vannxem).  Lower  Helderberg  (Dev.). 

Atrypa  medialis  Vannxem,  Geol.  New  York;  Rep.  Third  Di9t.,  1842,  p.  1*20,  fig.  4. 
Eatonia  medialis  Hall,  Tenth  Kep.  New  York  State  Cab.  Nat.  Hiqt.,  1857,  p.  90, 

figK.  1-7;— Pal.  New  York,  III,  1^59,  p.  241,  pi.  37,  fig.  l.—Billings,  Proc. 

Portland  Soc.  Nat.  Hist.,  1863,  p.  Ill,  pi.  3,  fig.  7.— Hall  and  Clarke,  Pal.  New 

York,  VIII,  Pt.  II,  1893,  p.  206,  pi.  61,  figs.  29-35. 
Loc,  Schoharie,  Carlisle,  Catskill,  etc.,  New  York;  Square  Lake,  Maine. 

Eatonia  pecoliaris  (Conrad).       Lower  Helderberg  and  Oriskany  (Dev.). 

Atrypa  peculiaris  Conrad,  Fifth  Ann.  Rep.  Geol.  Survey  New  York,  1841,  p.  56. — 
Vannxem,  Geol.  New  York;  Rep.  Third  Dist.,  1842,  p.  123,  fig.  3.— Hall, 
Ibidem,  Rep.  Fourth  Dist,  1843,  p.  148,  fig.  3. — Rogers,  Geol.  Pennsylvania, 
II,  Pt.  II,  18,58,  p.  825,  fig.  640. 

Atrypa?  nnstolla  Castelnau,  Essai  Syst.  Sil.  PAnK^rique  Septentrionale,  1843,  p. 
39,  pi.  14,  fig.  3. 

Eatonia  peculiaris  Hall,  Twelfth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1859,  p. 
37,  figs.  1-7;— Pal.  New  York,  III,  1859,  p.  244,  pi.  38,  figs.  21-26;  pi.  51,  fig. 
2;  p.  436,  pi.  101,  fig.  2;  pi.  lOlA,  fig.  1;— Fifteenth  Rep.  New  York  State 
Cab.  Nat.  Hist.,  1862,  pi.  11.— Billings,  Geol.  Canada,  1863,  p.  957,  fig.  450.— 
Meek  and  Worthen,  Geol.  Survey  Illinois,  III,  1868,  p.  395,  pi.  8,  fig.  2.— 
Billin-:8,  Pal.  Fossils,  II,  1874,  p.  40,  pi.  3A.  fig.  2.— Hall  and  Clarke,  Pal. 
New  York,  VIII,  Pt.  II,  1893,  p.  206,  pi.  61,  figs.  17-26. 

Eatonia  x>e('uliaris?  Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  104. 

Lov,  Schoharie,  etc..  New  York;  Pennsylvania;  Cumberland.  Maryland;  Jack- 
son and  Perry  counties,  Missouri;  Gasp^. 

Eatonia  pnmila  Hall.  Oriskany  (Dev.). 

Eatouia  puniila  Hall,  Pal.  New  York,  III,  1859,  p.  437,  pi.  101,  fig.  1.— Hall  and 

Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  206. 
Loc.  Albany  County,  Now  York. 

Eatonia  sing^laris  (Vannxem).  Lower  Helderberg  (Dev.). 

Atrypa  singularis  Vannxem,  Geol.  New  York;  Rep.  Third  Dist.,  1842,  p.  120,  fig 3. 
Eatonia  singularis  Hall,  Pal.  New  York,  III,  1859,  p.  242,  pi.  38,  figs.  14-20.— 

Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  206,  pi.  61,  figs.  13-16. 
Loc.  Schoharie,  etc.,  New  York. 

Eatonia  sinuata  Hall.  Oriskany  (Dev.). 

Eatouia  sinuata  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p.  91 ; — 
Pal.  Now  York,  III,  1859,  p.  438,  pi.  lOlA,  figs.  3-6.— Hall  and  Clarke,  Ibidem, 
VIII,  Pt.  II,  1893,  p.  206,  pi.  61,  figs.  36-38. 

Loc.  Cumberland,  Maryland. 

Eatonia(l)  variabilis  Whiteaves.  Hamilton  (Dev.). 

Eatonia  variabilis  Whiteaves,  Cont.  to  Canadian  Pal.,  I,  1891,  p.  233,  pi.  29, 

figs.  6-9. 
Loc.  Hay  River,  Canada. 

Eatonia  whitfieldi  Hall.  Oriskany  (Dev.). 

Eatonia  whitfieldi  Hall,  Pal.  New  York,  III,  1859,  p.  437,  pi.  lOlA,  fig.  2.— Hall 

and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  206,  pi.  61,  figs.  27,  28. 
Loc.  (Cumberland,  Maryland. 

EIGHWALDIA  Billings.      Genotype  Eicliwaldia  aubtrigonalis  Billings. 

Eichwaldia  liilliugs,  Geol.  Survey  Canada;  Rep.  Progress  for  1857, 1858,  p.  190; — 
C*anadian  Nat.  Geol.,  Ill,  1858,  p.  442. 

Eichwaldia  of  other  authors=Dictyonella. 
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Eichwaldia  snbtrigonaliB  Billings.  Treuton  (Ord.). 

£ichwalclia  subtrigonalis  BilliDgs,  Geol.  Survey  Canada;  Rep.  Progress  for  1857, 
1858,  p.  192,  fig.  24;— Canadian  Nat.  Geol.,  Ill,  1858,  p.  443,  fig.  24;— Geol. 
Canada,  1863,  p.  142,  fig.  76.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II, 
1893,  p.  310,  figs.  241,  242;  pi.  83,  figs.  1-4. 

Loc,  Panqaette  Rapids,  Canada. 

ELKAHIA  Ford.  Genotype  Obolella  desiderata  Billings. 

Billingsia  Ford  (non  de  Koninck,  1876),  American  Jour.  Sci.,  3d  ser.,  XXXI,  1885, 

p.  466. 
Elkania  Ford,  American  Jour.  Sci.,  3d  ser.,  XXXII,  1886,  p.  325.— Hall  and  Clarke, 

Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  75,  165 ;— Eleventh  Ann.  Rep.  New 

York  State  Geologist,  1894,  p.  211. 

Elkania  ambigua  ( Walcott).  Pogonip  (base  of  Ord.). 

Obolellaf  ambigua  Walcott,  Men.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  67,  pi.  1,  fig.  2. 
Elkania  ambigua  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  78. 
Loc.  Eureka  district,  Nevada. 

Elkania  desiderata  (Billings).     .  Upper  Cambrian. 

Obolella  desiderata  Billings,  Pal.  Fossils,  I,  1862,  p.  69,  fig.  62  on  p.  68. 
Obolellaf  desiderata  Walcott,  Bull.  U.  S.  Geol.  Survey,  30,  1886,  p.  111. 
Billingsia  desiderata  Ford,  American  Jour.  Sci.,  3d  ser.,  XXXI,  1886,  p.  466, 

figs.  1, 2. 
Elkania  desiderata  Hall  and  Clarke,  Pal.  New  York.  VIII,  Pt.  I,  1892,  p.  77,  pi. 

3,  figs.  15-19. 

Loc,  Point  Levis,  Canada. 

EHTELETES  Fischer  de  Waldbeim.     Genotype  Ortliis  laniarcki  Fisch. 

Enteletes  Fischer  de  Waldheini,  Oryct.  Gouv.  Moscou,  1830,  p.  193,  tab.  26,  figs. 

6,  7. — Waagen,  Palaiontologica  Indica,  Ser.  XIII,  I,  1884,  p.  550. — Hall  and 

Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  185,  214 ;— Eleventh  Ann.  Rep. 

New  York  State  Geologist,  1894,  p.  272. 
Syntrielasma  Meek  and  Worthen,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865,  p. 

277;— Geol.  Survey  Illinois,  II,  1866,  p.  321,  fig.  36. 

Enteletes  andii  (d'Orbigny).  Uppet  Carboniferous. 

Terebratula  audii  d'Orbigny,  Voyage  dans  PAm^rique  M^ridionale,  Pal.,  1842, 

p.  45,  pi.  3,  figs.  14, 15. 
Orthis  andii  Salter,  Quart.  Jour.  Geol.   Soc.  London,  XVII,  1861,  p.  64,  pi.  4, 

fig.  3. 
Syntrielasma  andii  Derby,  Bull.  Cornell  Univ.,  I,  1874,  p.  62. 
Rhynchonella  andii  Gabb,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  2d  ser.,  VIII,  1881, 

p.  302. 
Enteletes  andii  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  217. 
'    Loc,  Yarbichambi  and  Lake  Titicaca,  Bolivia ;  Santa  Cruz. 

Enteletes  g^udryi  (d'Orbigny).  Upper  Carboniferous. 

Terebratula   gaudryi  d'Orbigny,  Voyage  dans  PAmdriquo  Mdridionalo,    Pal., 

1842,  p.  45. 
Terebratula  an tissiensis  d'Orbigny,  Ibidou,  1842,  pi.  3,  fig.  16  (nuu  pi.  2). 
Syntrielasma  gaudryi  Derby,  Bull.  Cornell  Univ.,  I,  1874,  p.  62. 
Enteletes  gaudryi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  217. 
Loc,  Yarbichambi,  Bolivia. 

Enteletes  hemiplicata  Hall.  Upper  Carboniferous. 

Spirlfer  hemiplicata  Hall,  Stausbury's  Exped.  Great  Salt  Lake,  1852,  p.  409,  pi. 

4,  fig.  3. 
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Enteletes  hemiplicata  Hall — Gontinued. 

Rhynchouella  angalata  Geinitz  (non  Linn^),  Carbon  u.  Dyas  Nebraska,  1866,  p. 
37,  pi.  3,  figs.  1-4. 

Syntrielasma  hemiplicata  Meek  and  Wortben,  Geol.  Survey  Illinois,  II,  1866,  p. 
323,  fig.  36;  p.  324,  fig.  37.— Meek,  Final  Rep.  U.  S.Geol.  Survey  Nebraska, 
1872,  p.  177,  pi.  6,  fig.  1 ;  pi.  8,  fig.  12.— Meek  and  Worthen.  Geol.  Survey  Illi- 
nois, V,  1873,  p.  571,  pi.  26,  fig.  20.— Kayser,  Richthofens  China,  IV,  1883, 
p.  179,  pi.  24,  figs.  2,  3.— Wh'ite,  Thirteenth  Rep.  State  Geol.  Indiana,  1884, 
p.  131,  pi.  26,  figs.  15-18.— Keyes,  Geol.  Survey  Missouri,  V,  p.  76,  pi.  39,  fig.  8. 

Camerophoria  gififordi  Worthen,  Bull.  Ulinois  State  Mus.,  1,  1882,  p.  39; — Geol. 
Survey  Illinois,  VII,  1883,  p.  318,  figs.  a-c. 

Enteletes  hemiplicata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.215, 
226,  pi.  7A,  figs.  44-52. 

I.,oc.  Weston,  Platte  County,  Missouri;  Vandalia  and  Alta,  Illinois;  Stennett, 
Iowa;  Kansas  City,  Missouri;  Nebraska  City,  Nebraska;  Lo  Ping,  China. 

EUMETRIA  Hall. 

Genotype  Eetzia  verneuiliana  Hall=Terebratula  inarcyi  Shumard. 

Eumetria  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p.  59. — 
Waagen,  Palwontologica  Indica,  Ser.  XIII,  1, 1883,  p.  487. — Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  115,  tigs.  104,  105 ;— Thirteenth  Ann. 
Rep.  New  Y'ork  State  Geol.,  1895,  p.  795. 

Eainetria(?)  altirostris  (White).  Kiuderhook  (L.  Garb.). 

Retzia  (Acambonaf)  altirostris  White,  Proc.  Boston  Soc.  Nat.  Hist.,  IX,  1862, 

p.  28. 
Loc,  Burlington,  Iowa. 

Eumetria  marcyi  (Shumard).  St.  Louis  and  Kaskaskia  (L.  Garb.). 

Terebratula  serpentina f  Owen  (non  de  Koninck),  Geol.  Survey  Wisconsin, 
Iow:i,  Minnesota,  1852,  pi.  3A,  fig.  13  (see  specimens  in  U.  S.  Nat.  Mus.,  Cat. 
Invert.  Foss.,  17955). 

Terebratula  marcyi  Shumard,  Marcy's  Rep.  U.  S.  Expl.  Red  River  of  Louisiana, 
1854,  p.  177,  pi.  1,  tig.  4. 

Retzia  vemeuijiana  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  657,  pi.  23,  tig. 
1 ;— Trans.  Albany  Institute,  IV,  1858,  p.  9. 

Retzia  vera  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  704,  pi.  27,  tig.  3. 

Eumetria  vera  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p. 
55,  tigs.  1-3,  and  p.  59. 

Eumetria  verneuiliana  Hall,  Ibidem,  1863,  p.  55,  fig.  2. — Whitfield,  Bull.  Amer- 
ican Mus.  Nat.  Hist.,  1882,  p.  50,  pi.  6,  tigs.  28-30.— Hall,  Twelfth  Rep.  State 
Geol.  Indiana,  1883,  p.  335,  pi.  29,  figs.  28-30. 

Retzia  radialis  Walcott  (non  Phillips),  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p. 
220,  pi.  7,  tigs.  5,  5a  (5b?). 

Retzia  marcyi  Miller,  N.  American  Geol.  Pal.,  1889,  p.  366. 

Eumetria  verneuiliana  and  vera  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II, 
1893,  p.  117,  tigs.  104,  105,  pi.  50,  tigs.  13-26,  34,  37;  pi.  83,  tigs.  26,  27. 

Loc.  Washington  and  Crawford  counties,  Arkansas;  Floyd  County  and  else- 
where in  Indiana;  Alton,  Illinois;  Greene  County,  Missouri;  Iowa;  Cum- 
berland Mountain,  Tennessee. 

Ohs,  Hall  and  Clarke  (1893),  in  treating  of  the  American  species  of  Eumetria  (E. 
vera  and  var.  costata,  and  E.  verneuiliana),  say  they  ''are,  perhaps,  all  repre- 
sentatives of  the  same  species."  The  writer  regards  them  as  one  species, 
varying  in  dififerent  localities  in  size  and  number  of  striations.  Owen  was 
the  first  to  observe  this  form  and  identified  it  provisionally  with  T.  serpen- 
tina de  Koninck.  Shumard,  however,  believed  it  to  be  distinct  from  that 
species,  and  gave  the  name  T.  marcyi  four  years  prior  to  that  of  Hall. 
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Eumetria  marcyi  costata  Hall.  Kaskaskia  (L.  Garb.). 

Retzia  vera  var.  costata  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  704,  pi.  27, 

fig.  3. 
Eumetria  vera  var.  costata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895, 

pi.  51,  figs.  27-33. 
Loc,  Chester,  Illiuois ;  Crittendeu  County,  Kentucky. 

Eumetria  vera  Hall  =  E.  marcyi. 
Eumetria  verneuiliaua  Hall  =  E.  marcyi. 

Eumetria  woosteri  (White).  f  Upper  Carboniferous. 

Retzia  woosteri  White,  Bull.  U.  S.  Geol.  Survey  Terr.,  V,  1879,  p.  215j— Twelfth 

Ann.  Rep.  U.  S.  Geol.  Survey  Terr.,  1883,  p.  134,  pi.  34,  fig.  8. 
Loc,  Near  Greeley,  Colorado. 
Ohs,  Closely  related  with  E.  marcyi  of  the  Lower  Carboniferous. 

EUNELLA  Hall  and  Clarke.         OenotyiH)  Terebratula  sallivanti  Hall. 

Eunella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  290;— Thirteentlv 
Ann.  Rep.  New  York  State  Geol.,  1895,  p.  861. 

Ennella  harmonia  Hall.  Corniferous  (Dev.). 

Terebratula  harmonia  Hall,  Pal.  New  York,  IV,  1867,  p.  388,  pi.  60,  figs.  11-16.— 
Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p. 
154,  pi.  17,  figs.  1-4. 

Eunella  harmonia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  290,  pi. 
80,  figs.  33-35. 

Loc.  Falls  of  Ohio;  Ontario,  Canada. 

Eimella  lincklsBni  Hall.  Marcellus  aud  Hamilton  (Dev.). 

Terebratula  linckliBiii  HaU,  Thirteenth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1860,  p.  88;— Pal.  New  York,  IV,  1867,  corrigenda.- Nettehroth,  Kentucky 
Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889.  p.  155,  pi.  17,  figs.  22-24. 

Cryptonella  lincklseni  Hall,  Fourteenth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1861.  p.  101 ;— Sixteenth  Rep.  Ibidem,  1863,  p.  44. 

Cryptonellaf  lincklaeni  Hall,  Pal.  New  York,  IV,  1867,  p.  397,  pi.  60,  figs.  49-65. 
Terebratula  liuckheni  var.  Hall,  Ibidem,  1867,  p.  418,  pi.  60,  figs.  32-37. 
Eunella  Hncklaeni  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  290, 

pi.  80,  figs.  28-32. 
Loc,  Clarke  County,  Indiana;   Hamilton  and  Canandaigna  Lake,  New  York; 

Thunder  Bay,  Michigan. 

Euiella  Bimalator  Hall.  Hamilton  (Dev.). 

Terebratula  simulator  HaU,  Pal.  New  York,  IV,  1867,  p.  391,  pi.  60,  figs.  69,  70. 
Eunella  simulator  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  290, 

pi.  80,  fig.  27. 
Loc,  Thedford,  Ontario. 

Ennella  snllivanti  Hall.  Corniferous  (Dev.). 

Terebratula  sullivanti  Hall,  Pal.  New  York,  IV,  1867,  p.  387,  pi.  60,  figs.  5-10, 
68.— Whiteaves,  Cont.  Canadian  Pal.,  I,  1892,  p.  291,  pi.  37,  figs.  9,  10. 

Ennella  sullivanti  Hall  and  Clarke,  Pal.  N  )w  York,  VIII,  Pt.  II,  1893,  p.  290,  fig. 
210,  pi.  80,  figs.  23-26. 

Loc.  Columbus  and  Sandusky,  Ohio ;  near  Cayuga,  Ontario,  and  Lakes  Manitoba, 
and  Winnipcgosis,  Canada. 

OLASSIA  Davidson.  Genotype  Atrypa  obovata  Sowerby. 

Glassia  Davidson,  Geol.  Mag.,  n.  ser.,  VIII,  1881,  p.  11;— Sup.  British  Devonian 
and  Silurian  Brach.,  Pal.  Soc,  1882,  p.  38.— Hall  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  II,  1893,  p.  152,  figs.  142-1^;— Thirteenth  Ann.  Rep.  New  York 
State  Geologist;  1895,  p.  811. 


224  SYNOPSIS    OF    AMLKICAN   FOSSIL    BRACHIOPODA.         [bull. 87. 

OlaBflia  romingeri  Hall  and  Clarke.  Trimtou  (Ord.)* 

Glassia  romiuueri  Hall  and  Clarke,  Pal.  New  York,  VUI,  Pt.  II,  1893,  p.  153,  pi. 

83,  figs.  32-35. 
Loc,  Drift  near  Ann  Arbor,  Michigan. 

Olassia  schuchertl  nirich=Catazyga  headi. 

OLOSSIHA  Phillips.  Geiiotype  Lingnia  atteuuata  Sowcrby. 

Glosfiina  Phillips,  Mem.  Geol.  Survey  Great  Britain,  II,  Pt.  II,  1848,  p.  370.-  Dull, 
Bull.  U.  S.  Nat.  Mus.,  8,  1877,  p.  29.— Hall  and  Clarke,  Pal.  New  York,  VIII, 
Pt.  1, 1892,  pp.  15, 164;— Eleventh  Ann.  Rep.  New  York  State  Geologist,  1894, 
p.  230. 

Glossina  acuminata  Hall  and  Glarke=Linguloi)is  acuminata. 

OloBsiiia  crassa  (Hall).  Trenton  (Ord.). 

Lingula  crassa  Hall,  Pal.  New  York,  I,  1847,  p.  98,  pi.  30,  fig.  8. 
Loc.  Middleville  and  Lake  Champlain,  New  Y'ork. 

Olossina  cyane  (Billings).  Calciferous  (Ord.). 

Lingula  cyane  Billings,  Pal.  Fossils,  I,  1865,  p.  216,  fig.  200. 
Loc.  Near  Portland  Creek,  Newfoundland. 

Olossina  deflecta  Winchell  and  Schucliert.    Trenton  and  Lorraine  (Ord.). 

Lingula  (Glossina)  defiecta  Winchell  and  Schuchert,  American  Geol.,  IX,  1892, 

p.  284;— Minnesota  Geol.  Survey,  III.  1893,  p.  348,  pi.  29,  tigs.  15-18. 
Loc.  Near  Fountain  and  Spring  Valley,  Minnesota. 

Olossina  diibia  (d'Orbigny).  Ordovician. 

Lingula  dubia  d'Orbigny,  Voyage  dans  TAmdrique  Mdridionale,  1842,  p.  29,  pi. 

2,  fig.  7. 
Loc.  Tacopaya,  Bolivia. 

Olossina  flabellola  Hall  and  Clarke.  Waverly  (L.  Carb.). 

Lingula  (Glossina)  flabellula  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 

pp.  15,  172,  pi.  1,  figs.  33,  31. 
Loc.  Sciotoville,  Ohio. 

Olossina  hurlbnti  N.  H.  WincUell.  Trenton  (Ord.). 

Lingula  hurlbuti  N.  H.  Winchell,   Eighth  Ann.  Rep.  Geol.  Nat.  Hist.,  Survey 

Minnesota,  1880,  p.  62. 
Lingula  (Glossina)  hurlbnti  Winchell  and  Schuchert,  Minnesota  Geol.  Survey, 

III,  1893,  p.  347,  pi.  29,  figs.  13, 14. 
Loc.  Mantorville  and  near  Spring  Valley,  Minnesota. 

Olossina  leana  (Hall).  Hamilton  (Dev.). 

Lingula  leana  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p. 

20;— Pal.  New  York,  IV,  1867,  p.  9,  pi.  2,  fig.  12.— Walcott,  Mon.  U.  S.  Geol. 

Survey,  VIII,  1884,  p.  106,  pi.  13,  fig.  2. 
Loc.  Bristol,  New  York;  Lone  Mountain,  Nevada. 

Olossina  nebraskaensis  (Meek).  Upper  Carboniferous. 

Lingula  scotica  var.  nebraskensis  Meek,  Final  Rep.  U.  S.  Geol.  Survey  Nebraska, 

1872,  p.  158,  pi.  8,  fig.  3.  ^ 

Lingula  nebraskensis  Miller,  N.  American  Geol.  Pal.,  1889,  p.  350. 
Loc.  Nebraska  City,  Nebraska. 

Olossina  perovata  (Hall).  Clinton  (Sil.). 

Lingula  perovata  Hall,  Pal.  New  York,  II,  1852,  p.  55,  pi.  20,  fig.  3. 
Loc,  Rochester,  New  York. 
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Oloflsina  sedaliaensiB  (Miller).  Chouteau  (L.  Garb.). 

Lingula  sedaliensis  Miller,  Eighteenth  Aun.  Rep.  Geol.  Survey  Indiana,  1894, 

p.  308,  pi.  9,  fig.  2. 
Loc.  Sedalia,  Missonri. 
Obs.  This  species  is  probably  the  same  as  G.  waverlyeusis. 

Olossina  spatiosa  (Hall).  Lower  Helderberg  (Dev.). 

Lingula  spatiosa  Hall,  Pal.  New  York,  III,  1859,  p.  158,  pi.  9,  tig.  10. 
Loc,  Near  Hudson,  Now  York. 

Olossina  trentonensiB  (Conrad).  Trenton  and  Utica  (Ord.). 

Lingula  trentoncnsis  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842, 

p.  266,  pi.  15,  fig.  11.— Vanuxem,  Geol.  New  York;  Rep.  Third  Dist.,  1842, 

p.  48. 
Lingula  attenuata?  Hall  (non  Sowerby),  Pal.  New  York,  I,  1847,  p.  94,  pi.  30, 

fig.  1. 
Lingula  daphne  Billings,  Pal.  Fossils,  I,  1862,  p.  50. 
f  Lingula  attenuata  A.  Ulrich,  N.  Yahrb.  f.  Mineral,  Beilageband,  VIII,  1892,  p.  7, 

pi.  1,  fig.  3. 
Loc.  Glens  Falls,  Treuton  Falls,  Middlevillo,  Now  York;  AVisconsin;  Montreal 

and  Ottawa,  Canada;  f  near  Yacas,  Bolivia. 

Olossina  triangulata  (Nettelrotb).  Hamilton  (Dev.). 

Lingula  triangulata  Nettelroth,  Kentucky  Fossil  ShellM,  Mem.  Kentucky  Geol. 

Survey,  1889,  p.  34,  pi.  26,  fig.  1. 
Loc,  Falls  of  Ohio. 

OlosBina  waverlyensiB  (Herrick).  Waverly  (L.  Carb.). 

Lingula  scotica??  Meek,  Pal.  Ohio,  II,  1875,  p.  276,  pi.  14,  fig.  9. 

Lingula  waverlyeusis  Herrick,  Bull.  Denison  Univ.,  IV,  1888,  pp.  12, 18,  pi.  3,  fig. 

1.— Hall  and  Clarke,  PjiI.  New  York,  VIII,  Pt.  I,  1892.  p.  9,  pi.  4K,  fig.  7. 
Lingula  (scotica  var.)  waverlyeusis  Herrick,  Geol.  Ohio,  VII,  1895,  pi.  22,  fig.  1. 
Loc.  Berea  and  Newark,  Ohio;  Oil  City,  Pennsylvania. 
Oba,  See  G.  setlaliaensis  (Miller). 

Goniocoelia  Hall=Pentagonia. 

GouioccBlia  uniangulata  Hall = Pen tagonia  uuisulcata. 

Gotlandia  Dall=Trimerella. 

Gypidia  Dalman=Conchidium. 

Gypidia  unguiformis  Ulrich=Oonchidium  unguitormi8. 

OTPIDULA  Hall.  Genotype  Pentamerus  occidentalis  Hall. 

Gypidula  HaU,  Twentieth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1867,  p.  163;— 
Pal.  New  York,  IV,  1867,  pp.  373, 380.— Walcott,  Mon.  U.  S.  Geol.  Survey, Till, 
1884,  p.  161. 

Si6berella  (Ehlcrt,  Fischer's  Manuel  de  Conchy liologie,  1887,  p.  1311. 

Gypidula  and  Si<'berella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 
245;— Thirteenth  Ann.  Rep.  New  York  State  Geol.,  1895,  pp.  845, 846. 

Gypidula  comis  (Owen).  Middle  Devonian. 

Atrypa  comis  Owen,  Geol.  Rep.  Wisconsin,  Iowa,  Minnesota,  1852,  p.  583,  pi.  3A, 
fig.  4  (see  specimens  in  U.  S.  Nat.  Mus.,  Cat.  Invert.  Fobs.,  17928). 

PentiimeruH  (n.  sp.  f )  Owen,  Ibidem,  1852,  pi.  3A,  fig.  11  (Ibidem,  Cat.,  17929). 

Pentamerus  occidentalis  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  514,  pi.  6,  fig.  2 
(non  Pentamerus  occidentalis  Hall,  1852).. 

Pentamerus  galeatiformis  Meek  and  Worthen,  Geol.  Survey,  Illinois,  II,  1866,  p. 
325. 

Gypidula  occidentalis  Hall,  Pal.  New  York,  IV,  1867,  p.  380,  pi.  58A,  figs.  1-8. 

Bull.  87 15 
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Oypidula  oomis  (Owen) — Continued. 

Peutamerus  comis  Meek  and  Worthen,  Guol.  Survey  Illinois,  III«  1868,  p.  428,  pi. 

13,  fig.  6.— Whiti^avea,  Cont.  Canadian  Pal.,  1, 1892,  p.  290. 
Peutamerus  (Gypidula)  cornis  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  159, 

pi.  3,  figs.  4, 7 ;  pi.  14,  fig.  15 ;  pi.  15,  fig.  5. 
Gypidula  cornis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  247,  fig.  177; 

pi.  72,  figs.  15-24. 
Loo,  Independence  and  Davenport,  Iowa;  Rock  Island,  Illiuois;  Eureka  district, 

Nevada;  lakes  Manitoba  and  Winnipegosis,  Canada. 

Gypidula  coppingeri  (Etheridge).  Silurian. 

Pentamerus  coppingeri  Etheridge,  Quart.  Jour.  Geol.  Soc.  London,  XXXIV,  1878, 

p.  594,  pi.  25,  figs.  2, 3. 
Loo,  Offley  Island,  lat.  81°  16'. 

Oypidula  galeata  (Dalman).      Lower  Helderberg  and  Middle  Devonian. 

Atrypa  galeata  Dalman,  Kongl.  Svenska,  Vet.-Akad.  Ilaudl.,  lor  1827, 1828,  p.  46, 

pi.  5,  fig.  4. — Trooat,  Sixth  Geol.  Rep.  Tennessee,  1841,  p.  15. — Vaunxeni,  Geol. 

New  York;  Rep. Third  Dist.,  1842,  p.  117,  fig.  l.—Casteluau,  Essai  Syst.  Sil. 

FAmdrique  Sep  ten  tr  ion  ale,  1843,  p.  39,  pi.  14,  fig.  4. 
Pentamerus  galeatus  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857, 

p.  105,  figs.  1-3. — Rogers,  Geol.  Pennsylvania,  II,  Pi .  II,  1858,  p.  825,  fig.  646. — 

Hall,  Pal.  New  York,  III,  1859,  p.  257,  pi.  46,  fig.  1 ;  pi.  47,  fig.  1.— Billings, 

Geol.  Canada,  1863,  p.  957,  fig.  454. 
Pentamerus  galeatus  var.  Whiteaves,  Cont.  to  Canadian  Pal.,  I,  1891,  p.  234. 
Sieberella  galeatus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  246, 

fig.  175;  pi.  72,  figs.  7-13. 
Loc,  Europe ;  Albany  and  Schoharie  counties.  New  York ;  Cumberland,  Maryland ; 

Pennsylvania;  St.  Blandine,  Now  Brouswick ;  Mackenzie  River,  Canada. 

Oypidula  globulosa  (Nettelroth).  Niagara  (Sil.). 

Pentamerus  globulosus  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol. 

Survey,  1889,  p.  54. 
Loo,  Louisville,  Kentucky. 

Oypidula  knotti  (Nettelroth).  Niagara  (Sil.). 

Pentamerus  knotti  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol. 

Survey,  1889,  p.  56,  pi.  32,  figs.  9-12. 
Loc.  Louisville,  Kentucky. 

Oypidula  IsBviuscula  Hall.  Middle  Devonian. 

Gypidula  laeviuscula  Hall,  Pal.  New  York,  IV,  1867,  p.  381,  pi.  58,  figs.  22,  23.-- 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  218,  pi.  72,  figs.  25, 26. 
Loo,  Waterloo,  Iowa. 

Oypidula  lotis  (Walcott).  Upper  Devoniai:. 

Pentamerus  lotis  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  161,  pi.  3,  fig.  V. 
Gypidula  lotis  Hall  and  Clarke,  Pal.  New  York,  VUI,  Pt.  II,  1893,  p.  248. 
Loc,  White  Pine  mining  district,  Nevada. 

Oypidula  munda  Calvin.  Middle  Devonian. 

Gypidula  munda  Calvin,  Bull.  U.  S.  Geol.  Geogr.  Survey  Terr.,  IV,  1878.  p.  TM). 
Gypidula  mundula  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  248. 
Loc,  Independence,  Iowa. 

Oypidula  nucleus  (Hall  and  Whitfield).  f  Clinton  (Sil.). 

Pentamerus  galeatus  HvClI  and  Whitfield,  Twenty-fourth  Hep.  New  York  State 
Cab.  Nat.  Hist.,  1872,  pp.  197,  200a. 

Pentamerus  nucleus  Hall  and  Whitfield,  Twenty-seventh  Rep.  New  York  State 
Cab.  Nat.  Hist.,  1875,  pi.  9,  fign.  30-32. —Nettelroth,  Kentucky  Fossil  Shells, 
Mem.  Kentucky  Geol.  Survey,  1889,  p.  59,  pi.  27,  figs.  25-27;  pi.  33,  fig8.27-33. 
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Oypidnla  nudens  (Hall  and  Whitfield) — Coiitiuued. 

Sieberella  nucleus  Hall  aud  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  247, 

pi.  72,  figs.  1-3. 
Loc,  Louisville,  Kentucky. 

Gypidula  occideutalis  Hall=G.  comis. 

Gypidula  pwndogaleata  (Hall).  Lower  Helderberg  (Dev.). 

Pentamerus  pseudogaleatns  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist., 
1857,  p.  106,  figs.  1-6;— Pal.  New  York,  III,  1859,  p.  259,  pi.  46,  fig.  2. 

Sieberella  pseudogaleata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 
242,  pi.  72,  fig.  14. 

Loc,  Schoharie  and  Carlisle.  New  York. 

Gypidula  roemeri  (Hall  and  Clarke).  Silurian. 

Pentamerus  galeatus  Roemer  (not  Dalman),  Sil.  Fauna  west.  Tennessee,  1860,  p. 

73,  pi.  5,  fig.  14. 
Sieberella  rcemeri  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  247,  pi. 

72,  fig.  6. 
Loc.  Decatur  County,  Tennessee. 

Gypidnla  romingeri  Hall  and  Clarke.  Hamilton  (Dev.). 

Gypidula  romingeri  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  248, 

pi.  72,  figs.  27-33. 
Loc.  Alpena,  Michigan. 

Oypidnla  Bubglobosa  (Meek  and  Worthen).  Hamilton  (Dev.). 

Pentamerus  subglobosus  Meek  and  Worthen,  Geol.  Survey  Illinois,  III,  1868,  p. 

429,  pi.  13,  fig.  5. 
Gypidula  snbglobosa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  248. 
Loc.  Rock  Island,  Illinois. 

Oypidnla  nniplicata  (Nettelroth).  Niagara  (Sil.). 

Pentamerus  uniplicatus  Nett«lroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky 

Geol.  Survey,  1889,  p.  63,  pi.  33,  figs.  25, 26. 
Sieberella  uniplicata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  247. 
Loc.  Louisville,  Kentucky. 

HA&TTINA  Hall  and  Clarke.    *         Genotype  Centronella  anna  Hartt. 

Hwrttina  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  292;— Thirteenth 
Ann.  Rep.  New  York  State  Geologist,  1895,  p.  862. 

Harttina  ooutinhoana  (Derby).  Upper  Carboniierous. 

Waldheimia  coutinhoana  Derby,  Bull.  Cornell  Univ.,  I,  1874,  p.  3,  pi.  3,  fig.  22; 

pi.  8,  fig.  6;  pi.  9,  figs.  1,2. 
Harttina  coutinhoana  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  292. 
Loc.  Bon^ardim,  Brazil. 

Harttina  anna  (Hartt).  Upper  Carboniferous. 

Centronella  anna  Hartt,  Dawson's  Acadian  Geol.,  3d  ed.,  1878,  p.  300,  fig.  99. 
Harttina  anna  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  292,  figs. 

211,212;  pL  79,  figs.  37-39. 
/voc.  Windsor,  Nova  Scotia. 

Hallina  Winchell  and  Schachert=Zygospira. 

HEBERTELLA  Hall  and  Clarke.  Oenotype  Orthis  sinuata  Hall. 

Group  of  Orthis  occideutalis  Hall,  Bull.  Geol.  Soc.  America,  I,  1889,  p.  20. 

Hebertella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  198, 222.— 
Winchell  and  Sohuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  432.— Hall 
and  Clarke,  Eleventh  Ann.  Rep.  New  York  State  Geologist,  1894,  p.  266. 
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Hebertella  battis  (Billings).  Calcilerous  (Ord.)- 

Orthia  battis  Billings.  Pal.  Fossils,  I,  1865,  p.  185. 

Hebertella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  222. 

Loc,  Point  Levis,  Cana<la. 

Hebertella  bellirugosa  (Coorad).  Trenton  (Ord.>. 

Orthis  bellarugosa  Conrad,  Ppoc.  Acad.  Nat.  Sci.  Philadelphia.  I,  1843,  p.  333.— 
Hall,  Pal.  New  York,  I,  1847,  p.  118,  pi.  32,  fig.  3. 

Hebertella  bcllamgosa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  222. 

Orthis  ( Hebertella f)  bellarngosa  Winchell  and  Schuchert,  Minnesota  Geol.  Sur- 
vey, III,  1893,  p.  434,  pi.  33,  figs.  1-4. 

Loc,  Mineral  Point,  Janesville,  Neonah,  etc.,  Wisconsin;  Minneapolis,  St.  Paul, 
Cannon  Falls,  etc.,  Minnesota;  Decorah  and  McGregor,  Iowa;  Cnrdsville, 
Kentucky ;  Rutherford  County,  Tennessee. 

Hebertella  borealis  (Billings).  Ghazy-Trenton  (Ord.). 

OrtbiH  borealis  IJillin«;8,  Canadian  Nat.  Geol.,  IV,  1859,  p.  436,  fig.  14;— Geol. 
Canada,  1863, p.  129,  fig.  56*  p.  167,  fig.  148.— Meek,  Pal.  Ohio,  I,  1873,  p.  101, 
pi.  8,  fig.  4. — Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  28. — Nettelroth, 
Kentucky  Fossil  Shells,  Mem.  Kentncky  Geol.  Survey,  1889,  p.  36,  pi.  34,  figs. 
14-20. 

Hebertella  borealis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  222. 

Orthis  (Hebertella)  borealis  Winchell  and  Schuchert,  Minnesota  Geol.  Survey, 
III,  1893,  p.  433,  fig.  33. 

Loc,  Caughnawaga,  St.  Genevieve,  Isle  Bizard,  and  Cornwall,  Canada;  Frank- 
fort, Kentucky;  Nashville,  Tennessee;  Cannon  Falls,  etc.,  Minnesota;  Wis- 
consin (Whitfield). 

Hebertella  daytonenalB  (Foerste).  Clinton  (Sil.). 

Orthis  daytouensis  Foerste,  BuU.  Denison  Univ.,  I,  1885,  p.  87,  pi.  13,  tigs.  13, 

20,  21. 
HeberteHa  daytonensis  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  222. 
Orthis  (Hebertella)  daytonensis  Foerste,  Geol.  Ohio,  VII,  1895,  p.  575,  pi.  25, 

figH.  13,  20,  21. 
Loc,  Dayton,  Ohio. 

Hebertella  fausta  (Foerste).  Clinton  (Sil.). 

Orthis  fausta  Foerste,  Bull.  Denison  Univ.,  I,  1885,  p.  85,  pi.  13,  figs.  15,  16. 
Hebertella  fau.sta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  222. 
Orthis  (Hebertella)  fausta  and  var.  squamosa  Foerste,  Geol.  Ohio,  VII,  1895,  pp. 

573,  574,  pi.  25,  figs.  15a-15d,  16»,  16b;  pi.  37A,  figs.  19a,  19b. 
Loc.  Dayton,  Ohio. 

Hebertella  imperator  (Billings).  Chazy  (Ord.). 

Orthis  imperator  BUlings,  Canadian  Nat.  Geol.,  IV,  1859,  p.  435,  figs.  11-13;— 

Geol.  Canada,  1863,  p.  129,  fig.  55. 
Hebertella  imperator  Hall  and  Clarke,  Pal.  New  York,  VIU,  Pt.  I,  1892,  p.  222. 
Loc.  Hawkesbury  and  Cornwall,  Canada. 

Hebertella  inscnlpta  Hall.  Lorraine  (Ord.). 

OrthiH  inscnlpta  Hall,  Pal.  New  York,  I,  1847,  p.  125,  pi.  32,  fig.  12.— Billings, 
Geol,  Canada,  1863,  p.  167,  fig.  150.— Meek,  Pul.  Ohio,  I,  1873,  p.  99,  pi.  9, 
fig.  1. — Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  40. 

Orthis  bellarngosa  Hall  (uon  Conrad),  Second  Ann.  Rep.  New  York  State  Geol., 
1883,  pi.  35,  fig.  22. 

Hebertella  inscnlpta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  222, 
pi.  5 A,  fig.  13. 
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Hebertella  inscolpta  Hall — Contiuued. 

Ortliis  (Hebertella)  insciilpta  Wiiicbell  and  Sclinchert,  Minnesota  Geol.  Survey, 

III,  1893,  p.  435. 
Loc,  Oxford,  etc.,  Ohio;  Richmond,  Indiaua;  Wilmington,  Illinois;  Iron  Ridge, 

Wisconsin ;  Lattners,  Iowa. 

Hebertella  lonenBis  ( Walcott).  Pogouip  (Ord.). 

Orthis  lonensis  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  74,  pi.  11,  fig.  6. 
Hebertella  lonensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  18^,  p.  222. 
Loc.  Eureka  district,  Nevada. 

Hebertella  maria  (Billings).  Lorraine  (Ord.). 

Orthis  maria  Billings,  Pal.  Fossils,  I,  1862,  p.  137,  fig.  114. 

Hebertella  sinuata  or  mariaf  Hail  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892, 

p.  222,  pi.  5A,  figs.  9,  10. 
Loc.  Anticusti ;  Colby,  Kentucky. 

Hebertella  occidentalis  Hall.  Lorraine  (Ord.). 

Orthis  occidentalis  Hall,  Pal.  New  York,  I,  1847,  p.  127,  pi.  32A,  lig.  2;  pi.  32B, 
lig.  1 ;— Twelfth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1859,  p.  72.— Billings, 
Geol.  Canada,  1863,  p.  210,  fig.  210.— Meek,  Pal.  Ohio,  I,  1873,  p.  96,  pi.  9,  fig. 
3.— White,  Wheeler's  Expl.  Survey  west  100th  Merid.,  IV,  1875,  p.  70,  pi.  4,  fig. 
11.— Miller,  Cincinnati  Quart.  Jour.  Sci.,  11, 1875,  p.  34. — White,  Second  Ann. 
Rep.  Indiana  Bureau  Statisticsand  Geol.,  1880,  p.  485,  pi.  2,  figs.  10-12 ;— Tenth 
Rep.  State  Geol.  Indiaua,  1881,  p,  117,  pi.  2,  figs.  10-12.— Whitfield,  Geol. 
Wisconsin,  IV,  1882,  p.  260,  pi.  12,  figs.  17,  18.— IlaU,  Second  Ann.  Rep.  Now 
York  State  Geol.,  1883,  pi.  34,  figs.  31-34;  pi.  35,  figs.  16-21. 

Orthis  subjugata  Hall,  Pal.  New  York,  I,  1847,  p.  129,  pi.  32C,  fig.  1. 

Orthis  subjug:ita(?)  Owen,  Geol.  Survey  Wisconsin,  Iowa,  Minnesota,  1852,  pi. 
2B,  figs.  4,  5  (see  specimens  in  U.  8.  Nat.  Mus.,  Cat.  Invert.  Foss.,  17885). 

Hebertella  occidentalis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  222, 
pi.  5A,  figs.  11,  12. 

Loc.  Cincinnati,  Oxford,  etc.,  Ohio;  Richmond,  Indiana;  Savanna,  Illinois; 
Cape  Girardeau,  Missouri;  Delafield,  Wisconsin;  Silver  City,  New  Mexico. 

Hebertella  occidentaliB  nnuata  Hall.  Lorraine  (Ord.). 

Orthis  sinuata  Hall,  Pal.  New  York,  I,  1847,  p.  128,  pi.  32B,  fig.  2.— Miller,  Cin- 
cinnati Quart.  Jour.  Sci.,  II,  1875.  p.  36. — Shaler,  Fossil  Brachiopo<la  Ohio 
Valley,  1887,  pi.  8. 

Orthis  occidentalis  var.  sinuata  Meek,  Pal.  Ohio,  I,  1873,  p.  98. 

Hebertella  sinuata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  222,  pi. 
5A,  figs.  1-8. 

Loc,  Cincinnati,  Ohio. 

Hebertella  scovilli  (MiHer).  Lorraine  (Ord.). 

Orthis  scovilli  Miller,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  1882,  p.  40,  pi.  1,  fig.  5. 
Hebertella  scovilli  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  222. 
Loc,  Lebanon,  Ohio. 

Heroipronites  americanuR  Whitfield =Clitambonite8  di versus. 
Hemipronites  apicalis  Whitfield=Polytoeclna  apicalis. 
Hemipronites  crassus  McChe8ney=Derbya  crassa. 
Hemipronites  crenistria  White  (non  Meek  or  Phillip8)=Derbya  crassa. 
Hemipronites  crenistria  Meek,  and  Herrick=Orthothetes  crenistria. 
Hemipronites  propinqnns  Meek  and  Worthen=Orthothetes  subplanus. 

HEMITHTRIS  d'Orbigny.         Genotype  Hhynchonella  psittacea  Gmel. 

HemithyrU  d'Orbigny,  Aon.  Sci.  Nat.,  VIII,  1850,  p.  246;  XIII,  1850,  p.  322. 
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Hemithyrifl  psittacea  (Chemnitz).  Pliocene  and  Kecent. 

ADomia  rostrum  psittacoa  Chemnitz,  Nenes  syst.  Conch. -Cab.,  VIII,  1785,  pi.  78, 

fig.  713. 
IthyDcbouenapsittaceaDavidsou,  Trans.  LinnH>au  Soo.  London,  IV,  1887,  p.  163, 

pL  24,  figs.  1-11. 
Loc,  FossiL  Gulf  of  St.  Lawrence,  Canada. 

HETERORTHIS  Hall  and  Clarke.  Genotype  Ortliis  clytie  Hall. 

Heterorthis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  207,  223;— 
Eleventh  Ann.  Rep.  New  York  State  Geologist,  1894,  p.  268. 

Heterorthis  clytie  Hall.  Trenton  (Ord.). 

Ortbis  clytiellall.  Fourteenth  Rep  New  York  StateCab.  Nat.  Hist.,  1861,  p.  90;— 

Fifteenth  Rep.,  Ibidem,  1>'62,  pi.  2,  figs.  4, 5. — Miller,  Cincinnati  Quart.  Jour. 

Sci.,  II,  1875,  p.  34.— HaU   and   Whitfield,  Pal.  Ohio,  II,  1875.  p.  75,  pi.   1, 

figs.  18, 19. 
Heterorthis  clytie  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  202, 

223,  pi.  5B,  figs  20-24. 
Loc.  Frankfort  and  Paris,  Kentucky. 

HINPELLA  Davidson.  Genotype  Athyris  umbonata  Billings. 

Hiudella  Davidson,  Suppl.  British  Sil.  Brack.,  Pal.  Soc,  1882,  p.  130.— Hall  and 
Clarke,  Pal.  Now  York,  VIII,  Pt.  II,  1893,  p.  63,  figs.  46-51 ;— Thirteenth 
Ann.  Rep.  New  York  State  Geologist,  1895,  p.  769. 

Hindella  prinstana  (Billin^.s).  Anticosti  (Sil.). 

Athyris  x>rinst:ina  Billings,  Pal.  Fossils,  1, 1862,  p.  145,  fig.  122. 

Meristcllaprinstnna  Miller,  N.  American  Geol.  Pal.,  1889,  p.  354. 

Hiudella  prinstana  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  64,  pi. 

41,  fig.  28;  pl.49,  fig.  1. 
Lov,  Auticosti. 

Hindella  umhonata  (Billings).  Anticosti  (Sil.). 

Athyris  umbonata  Billings,  Pal.  Fossils,  I,  1862,  p.  144,  fig.  121 ; — Geol.  Canada, 

1863,  p.  317,  fig.  331. 
Hindella  umbonata  Davidson,  Suppl.  British  Sil.  Brach.,  Pal.  Soc,  1882,  p.  130, 

fig.  in  text.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  64,  figs. 

46-51 ;  pi.  41,  figs.  26,  27,  29, 30. 
Meristella  umbonata  Focrsto,  Bull.  Denison  Univ.,  I,  1885,  p.  88,  pi.  13,  fig.  2; — 

Geol.  Ohio,  VII,  1895,  p.590,pL  25,  fig.  2. 
Loc,  Anticosti;  Dayton,  Ohio  (Foerste). 

HIPPARIONYX  Vanuxeni. 

Genotyi)e  Hipparionyx  proximus  Vanuxem. 

Hipparionyx  Vanuxem,  (tcol.  New  York;  Rep.  Third  Dist.,  1842,  p.  124,  fig. 4. — 
Hall  and  Clarke,  Pal.  Now  York,  VIII,  Pt.  I,  1892,  p.  257 ;— Kleveuth  Ann. 
Rep.  New  York  State  GeologiHt,  1894,  p.  284. 

Hipparionyx  consiuiilaris  Vainixein=Atrypa  reticniaris. 

HipparioD3rx  proximus  Vanuxem.  Oriskany  (Dev.). 

Hipparionyx  proximus  Vanuxeui,  Geol.  New  York;  Rep.  Third  Dist.,  1842,  p.  124, 

fig.  29,  No.  4.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  257, 

pi.  9,  figs.  33-36;  pi.  15.\,  figs.  9-11. 
Atrypa  unguiformis  (Conrad)  Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843, 

p.  149,  fig.  4.— Rogers,  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  826,  fig.  651 
Ortbis  conradi  Castelnau,  Kssai  Syst.  Sil.  PAm^rique  Septentrionale,  1843,  p.  37, 

pi.  15,  fig.  4. 
Ortbis  uugniformis  Castelnau,  Ibidem,  1843,  p.  37,  pi.  15,  fig.  3. — Emmons,  Manual 

Geol.,  1860,  p.  129,  fig.  115. 
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Hipparionyx  proximus  Vanuxera — Continued. 

Orthis  hippariouyx  Hall,  Pal.  New  York,  III,  1859,  p.  407,  pi.  89,  figs.  1-4 ;  pi.  90, 

figs.  1-7 ;  pi.  91,  figs.  4, 5 ;  pi.  94,  fig.  4. 
Stropliodouta  intermedia  Hall,  Pal.  New  York,  III,  1859,  p.  482,  pi.  95A,  figs. 

13, 14. 
Streptorbynchiis  liipparionyx  Hall,  Second  Ajin.  Rep.  New  York  State  Geol., 

1883,  pi.  39.  figs.  33-36. 
Loc,  Schoharie  and  Albany  counties,  New  York;  Frankstown,  Pennsylvania; 

Cumberland,  Maryland;  Cayuga,  Ontario. 
Ohs,  This  species  does  not  occur  in  Germany  according  to  Kayser. 

HOMCEOSPIEA  Hall  and  Clarke.       Genotype  Ehynchospira  evax  Hall. 

Homcpospira  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  112;— Thir- 
teenth Ann.  Rep.  New  York  State  Geologist,  1895,  p.  792. 

HomoBOspira  apriniformiB  Hall.  Niagara  (Sil.). 

Atrypa  aprinis  Hall  (nou  de  Vemeuil),  Pal.  New  York,  II,  1852,  p.  280,  pi.  57, 

fig.  7. 
Rhynchospira?  aprinis  Hall,  Twelfth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1859^ 

p.  77. 
Rhynchospira  apriniformis  Hall,  Pal.  New  York,  III,  1859,  p.  485. 
Rbyuchouella  aprinis  Miller,  N.  American  Geol.  Pal.,  1889,  p.  367. 
Homoeospira  apriniformis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 

p.  Ill,  pi.  83,  figs.  24,  25. 
Loc.  Lockport,  New  York. 

HomoBOBpira  evax  Hall.  Niagara  (Sil.). 

Rhynchospira  evax  Hall,  Trans.  Albany  Institute,  IV,  1863,  p.  213. 

Retzia  evax  Hall,  Twenty-eighth  Rep.  New  York  State  Mus.  Nat.  Hist.,  1879, 

p.  160,  pi.  25,  figs.  13-21 ;— Eleventh  Rep.  State  Geol.  Indiana,  1882,  p.  302, 

pi.  25,  figs.  13-21. — Beecher  and  Clarke,  Mem.  Now  York  State  Mus.,  I,  1889, 

p.  55,  pi.  5,  ^\^.  1-9. 
Homreospira  evax  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  112,  pi. 

50,  figs.  15-20  (!32-35). 
Loc.  Waldron,  Indiana ;  fPerry  County,  Tennessee. 

HomoBOspira  Bobrina  (Beecher  and  Clarke).  Niagara  (Sil.). 

Retzia  sobrina  Beecher  and  Clarke,  Mem.  New  York  State  Mas.,  I,  1889,  p.  61, 

pi.  5,  figs.  10-16. 
Homceospira  sobrina  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  112, 

pi.  .50,  figs.  26-28. 
Loc.  Waldron,  Indiana. 

HUSTEDIA  Hall  and  Clarke.    Genotype  Terebratiila  mormoni  Maroon. 

Hustedia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  120 ;— Thirteenth 
Ann.  Rep.  New  York  State  Geologist.  1895,  p.  797. 

Hn8tedia(?)  meekana  (Shuinard).  Upper  Carboniferous. 

Retzia(f)  meekana  Shumard,  Trans.  St.  Louis  Acad.  Sci.,  I,  1858,  p.  295,  pi.  11, 

fig.  7. 
Loo.  Guadalupe  Mountains,  New  Mexico. 

Hustedia  mormoni  (Marcou).  Upper  Carboniferous. 

Terebratula  mormoni  Marcou,  Geol.  N.  America,  February,  1858,  p.  51,  pi.  6, 

fig.  11;— Trnns.  St.  Louis  Acid.  Sci.,  Ill,  J875,  p.  252. 
Retzia  punctulifera  Shumard,  Trans.  St.  Louis  Acad.  Sci.,  I,  June,  1858,  p.  220. — 

McChesncy,  Trans.  Chicago  Acad.  Sci.,  I,  1868,  p.  32,  pi.  1,  fig.  1. — Meek, 

Final  Rep.  U.  8.  Geol.  Survey  Nebraska,  1872,  p.  181,  pi.  1,  fig.  13;  pL  6, 

fig.  7. 
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Hustedia  moimoni  (Marcou) — Continued. 

Retzia  inormoDi  Meek  and  HaydeD,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1859,  p. 
27. — Geinitz,  Carb.  n.  Dyos  Nebraska,  1866,  p.  39,  pi.  3,  lig.  6. — White, 
VVheeler'B  Expl.  Survey  west  100th  Merid.,  IV,  1875.  p.  141,  pi.  10,  fig.  7;— 
Thirteenth  Rep.  State  Geol.  Indiana,  1884,  p.  136,  pi.  35,  figs.  10-12.— Keyes, 
Proc.  Acad.  Nat.  Sci.  Philadelphia,  1888,  p.  231; — Geol.  Survey  Missouri,  X, 
1895,  p.  95,  pi.  41,  fig.  2. 

Retzia  snbglobosa  McChesney,  Descriptions  New  Pal.  Foss.,  I860,  p.  45; — Ibidem, 
.      1865,  pi.  1,  lig.  1. 

Retzia  compressa  Meek,  Geol.  Snrvey  California,  I,  1864,  p.  14,  pi.  2,  fig.  7.— 
Kayser,  Richthofens  China,  IV,  1883,  p.  176,  pi.  22,  figs.  1-4. 

Eumetria  puiictiilifera  Derby,  Bull.  Cornell  Univ.,  I,  1874,  p.  4,  pi.  8,  figs.  4,  5, 
7,  8,  10;  pi.  9,  fig.  3. 

Retzia  radialis  AValcott  (non  Phillips),  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p. 
220,  pi  7,  figs.  5d-5h.— Smith,  Proc.  American  Phil.  Soc,  XXXV,  1897,  p.  31. 

Hustedia  mormoni  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  120, 
fig.  106;  pi.  51,  figs.  1-9. 

Loc,  Salt  Lake  City,  Utah;  Santa  Fe,  New  Mexico;  Nevada;  Shasta  County, 
California;  Nebraska;  Kansas;  Arkansas;  Missouri;  Iowa;  Illinois;  Indi- 
ana; Bomjardim  and  Itaituba,  Brazil;  Lo  Ping,  China. 

Ha8te€Lia(1)  papillata  (Sbnmard).  Upper  Carboniferous. 

Retzia  papillata  Shnmard,  Trans.  St.  Louis  Acad.  Sci.,  1, 1858,  p.  294,  pi.  11,  fig.  9. 
Loc.  Guadalupe  Mountains,  New  Mexico. 
Obs.  Compare  with  H.  mormoni. 

HnBtedia(?)  triang^alarifl  (Miller).  Chontean  (L.  Garb.). 

Retzia  triangularis  Miller,  Kighteenth  Aon.  Rep.  Geol.  Survey  Indiana,  1894,  i). 

315,  pi.  9,  figs.  25,  26. 
Loc,  Sedalia,  Missouri. 

HTATTELLA  Hall  and  Clarke.         Genotype  Atrypa  congesta  Conrad. 

Hyattella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893.  p.  61,  fig.  45;— Thir- 
teenth Ann.  Re]».  New  York  Stat-e  Geologist,  1895,  p.  767. 

Hyattella  congesta  (Conrad).  Clinton  (Sil.). 

Atrj'pa  congesta  Conrad,  .lour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842,  p.  265, 
pi.  16,  fig.  18.— Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843,  p.  71,  fig.  2;— 
Pal.  New  York,  II,  1852,  p.  67,  pi.  23,  fig.  1.— Billings,  Canadian  Nat.  Geol., 
I,  1856,  p.  136,  pi.  2,  fig.  4. — Rogers,  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p. 
823,  fig.  632. 

Atrypa  quadricostata  Hall,  Pal.  New  York,  II,  1852,  p.  68,  pi.  23,  fig.  2. 

Triplesia?  congesta  Hall,  Twelfth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1859, 
p.  77. 

Triplesia f  quadricostata  Hall,  Ibidem,  1859,  p.  78. 

Rhyncbonella  quadricostata  Miller,  N.  American  Geol.  Pal.,  1889,  p.  369. 

Canierella  congesta  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol. 
Survey,  1889,  p.  48. 

Hyattella  congesta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  61,  fig. 
45;  pi.  40,  figs.  23-28;  pi.  81,  figs.  2&-28. 

Loc.  Rochester,  Reynales  Basin,  etc..  Now  York;  Flamborough  Head,  Ontario; 
Pennsylvania;  Louisville,  Kentucky. 

Hyattella  junia  (Billings).  Anticosti  (Sil.). 

Athyris  junia  Billings,  Catalogue  Sil.  Foss.  Anticosti,  1866,  p.  46. 

Hyattella  jnnia  Hall  and  Clarke,  Pal.  New  York.  VIII,  Pt.  II,  1893,  p.  62,  pi.  40, 

figs.  29-31. 
Loc.  Anticosti. 
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HYPOTHYRIS  King.  Genotype  Atrypa  cuboides  Sowerby. 

Hypotbyris  King  (non  Phillips),  Ann.  Mag.  Nat.  Hist.,  XVIII,  1846,  p.  28;— 
Mon.  Permian  Fosa.,  Pal.  Soc,  1850,  pp.  81,  100,  111.— Hall  and  Clarke,  Pal. 
New  York,  VIII,  Pt.  II,  1893,  p.  200 ;— Thirteeutli  Ann.  Rep.  New  York  State 
Geologist,  1895,  p.  828. 

Hypotbyris  castanea  (Meek).  Middle  Devonian. 

Rbynobonella  castanea  Meek,  Trans.  Cbicago  Acad.  Sci.,  I,  1868,  p.  93,  pi.  13, 
fig.  9.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  153,  pi.  15,  figs.  1, 
4.— Wbiteaves,  Cont.  to  Canadian  Pal.,  I,  1891,  p.  232. 

Liorbyucbus  castanens  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi. 
59,  figs.  28,  29. 

Loc.  Lockbart  and  Mackenzie  River,  Canada;  Enreka  district,  Nevada. 

Hypotbyris  cuboides  (Sowerby).  Tally  (Dev.). 

Atrypa  cuboides  Sowerby,  Trans.  Geological  Soc,  2d  ser.,  V,  1840,  pi.  6,  fig.  24. — 

Vanuxem,  Geol.  New  York ;  Rep.  Tbird  Dist.,  1842,  p.  163,  fig.  1.— Hall,  Ibidem, 

Rep.  Fourtb  Dist.,  1843,  pp.  215,  216,  fig.  1. 
Rbyucbonella  vennstula  Hall,  Pal.  New  York,  IV,  1867,  p.  346,  pi.  54A,  figs.  24- 

43.— Williams,  Bull.  Geol.  Soc.  America,  I,  1890,  p.  493,  pi.  13,  figs.  4,  8,  14, 

23,  24,  27,  29,  31-34. 
Hypotbyris  cuboides  and  vennstula  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II, 

1893,  p.  200,  pi.  60,  figs.  49-55. 
Loc,  Europe;  TuUy,  Ovid,  Penn  Yan,  etc..  New  York. 

Hypotbyris  emmonsi  (Hall  and  Whitfield).  Middle  Devonian. 

Rbyncbonclla  emmonsi  Hall  and  Wbitfield,  King's  U.  S.  Geol.  Expl.  40tb  Pari., 

IV,  1877,  p.  247,  pi.  3,  figs.  4-8.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII. 

1884,  p.  157. 
Rbyucbonella  intermedia  Barris,  Proc.  Davenport  Acad.  Nat.  Sci.,  II,  1878,  p. 

285,  pi.  11,  figs.  5,  6. 
Rbyucbonella  cuboides  AVliiteaves,  Cont.  to  Canadian  Pal.,  I,  1891,  p.  231. 
Hypotbyris  emmonsi  and  intermedia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt. 

II,  1893,  p.  200. 
Loc.  Wbite  Pino  district,  Nevada;  Davenport,  Iowa;  Hay  and  Peace  rivers, 

Canada. 

IPHIBEA  Billings.  Genotype  Ipliidea  bella  Billings. 

Ipbidea  Billings,  Canadian  Nat.  Geol.,  n.  ser.,  VI,  1872,  p.  477; — Pal.  Fossils,  II, 

1874,  p.  76.— Walcott,  Bull.  U.  S.  Geol.  Survey,  30,  1886,  p.  100.— Hall  and 

Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  97,  166;— Eleventb  Ann.  Rep. 

New  York  State  Geologist,  1894,  p.  249.— Walcott,  Proc.  U.  S.  National  Mas., 

XIX,  1897,  p.  707. 
Micromitra  Meek,  Sixtb  Ann.  Rep.  U.  S.  Geol.  Survey  Terr.,  1873,  p.  479. 
Kutorgina  (pars)  Dall,  Bull.  U.  S.  National  Mus.,  8,  1877,  p.  40.— Walcott,  BuB. 

U.  S.  Geol.  Survey,  30,  1886,  p.  101.— Hall  and  Clarke,  Pal.  New  York,  VIII, 

Pt.  I,  1892,  p.  90. 
Paterina  Beecber,  American  Jour.  Science,  3d  ser.,  XLI,  1891,  p.  345. — Hall  and 

Clarke,  Eleventb  Rep.  N.  Y.  State  Geologist,  1894,  p.  247. 

Ipbidea  alabamaensis  Walcott.  Middle  Cambrian. 

Ipbidea  alabamaensis  Walcott,  Proc.  IT.  S.  National  Mus.,  XIX,  1897,  p.  713,  pi. 

59,  figs.  5, 5a. 
Loc.  Coosa  Valley,  Cberokee  County,  Alabama;  near  Rogersville,  Tennessee. 

Ipbidea  bella  Billings.  Lower  Cambrian. 

Ipbidea  bella  Billings,  Canadian  Nat.  Geol.,  n.  ser.,  VI,  1872,  p.  447,  fig.  13; — 
Pal.  Fossils,  II,  1874,  p.  76,  fig.  44.— Walcott,  Bull,  U.  S.  Geol.  Survey,  30, 1886, 
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Iphidea  bella  Billinpfs — Contiuued. 

p.  100,  pi.  7,  fig.  4 ;— Tenth  Ann.  Rep.  U.  8.  Geol.  Survey,  1891,  p.  608,  pi.  67, 
fig.  6.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  98,  fig.  54,  pi.  4, 
figs.  8,  9. 
Loc,  Trois  Pistoles,  below  Quebec,  Canada ;  Anse  an  Loup,  Labrador. 

Iphidea  orenistria  Walcott.  Middle  Cambrian. 

Iphidea  crenistria  Walcott,  Proc.  U.  S.  National  Mus.,  XIX,  1897,  p.  713,  pi.  59,  figs. 

4-4b. 
Lac.  Grand  Canyon  of  the  Colorado. 

Iphidea  labradorioa  (Billings).  Lower  Cambrian. 

Obolus  labradoricus  Billings,  Geol.  Vermont,  II,  1861,  p.  946,  fig.  345; — Pal.  Fos- 
sils, I,  1861,  p.  6,  fig.  6;— Geol.  of  Canada,  1863,  p.  284,  fig.  291. 

Kutorgina  labradorica  Walcott,  Bull.  U.  8.  Geol.  Survey,  30, 1886,  p.  104,  pi.  9, 
fig.  2;— Tenth  Ann.  Rep.  U.  S.  Geol.  Survey,  1891,  p.  609,  pi.  69,  fig.  3. 

Paterina  labradorica  Beecher,  American  Jour.  Sci.,  3d  ser.,  XLI,  1891,  pp.  345, 
356,  pi.  17,  figs.  1,  2. 

Loc,  Anse  au  Loup,  Straits  of  Belle  Isle,  Labrador;  Conception  Bay,  New- 
foundland. 

Iphidea  labradorioa  swantonenBis  Walcott.  Lower  Cambrian. 

Kutorgina  labradorica  var.  swantonensis  Walcott,  Proc.  U.  8.  Nat.  Mus.,  XII, 

1889,  p.  36;— Tenth  Ann.  Rep.  U.  S.  Geol.  Survey,  1891,  p.  609,  pi.  69,  fig.  2. 
Loc.  East  of  Swanton  and  Highgate  Springs,  Vermont. 

Iphidea  logani  Walcott.  Middle  Cambrian. 

Iphidea  logani  Walcott,  Proc.  U.  S.  National  Mus.,  XIX,  1897,  p.  711,  pi.  59,  figs. 

2-2b. 
Loc.  Trois  Pistoles,  Quebec,  Canada. 

Iphidea  ornatella  Hall  and  Clarke=I.  snperba. 

Iphidea  pannulus  (White).  Lower  and  Middle  Cambrian. 

Trematis  pannulus  White,  Wheeler's  £xpl.  Survey  west  100th  Merid.,  Prel.  Rep., 

1874,  p.  6. 
Trematiaf  pannulus  White,  Ibidem,  Final  Rep.,  IV,  1875,  p.  36,  pi.  1,  fig.  4. 
Kutorgina  paunula  Walcott,  BuU.  U.  S.  Geol.  Survey,  30, 1886,  p.  105,  pi.  7,  fig.  3; 

pi.  8,  fig.  2 ;— American  Jour.  Sci.,  3d  ser.,  XXXIV,  1887,  p.  190,  pi.  1,  fig.  14  ;— 

Tenth  Ann.  Rep.  U.  S.  Geol.  Survey,  1891,  p.  609,  pi.  69,  fig.  5. 
Loc,  Pioche,  Nevada;  Wasatch  Mountains,  Utah;  Mount  Stepban  and  Castle 

Mountain,  British  Columbia;  Washington  County,  New  York;   Island  of 

Orleans  in  the  Sillery  conglomerate. 

Iphidea  pealei  Walcott.  Middle  Cambrian. 

Iphidea  poalei  Walcott,  Proc.  U.  S.  National  Mus.,  XIX,  1897,  p.  712,  pi.  59,  figs. 

3-3c. 
Loc.  Near  Hillsdale,  Montana. 

Iphidea  prospectensiB  Walcott.  Lower  Cambrian. 

Kutorgina  prospectensis  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  19,  pi.  9, 
fig.  1;— Bull.  U.  S.  Geol.  Survey,  30,  1886,  p.  106,  pi.  9,  fig.  3;--Tenth  Ann. 
Rep.  U.  S.  Geol.  Survey,  1891,  p.  610,  pi.  69,  fig.  4. 

Loc.  Eureka  district,  Nevada. 

Iphidea  sculptilii  Meek.  Upper  Cambrian. 

Iphidea  (f?)  sculptilis  Meek,  Sixth  Ann.  Rep.  U.  S.  Geol.  Survey  Territories, 

1873,  p.  479. 
Micromitra  sculptilis  Meek,  Ibidem,  1873,  p.  479. 
Kutorgina  minutissima  Hall  and  Whitfield,  King's  U.  S.  Geol.  Expl.  40th  Pari., 

IV,  1877,  p.  207,  pi.  1,  figs.  11,  12. 
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Iphidea  sculptilis  Meek — Continued. 

Kutorgina  sculptilis  Walcott,  Mon.  U.  S.  Geol.  Survoy,  VIII,  1884,  p.  20,  pi.  1,  fig.  7 ; 

pi.  0,  fig.  7. 
Loc,  Gallatin  City,  Montana;  Eureka  district,  Nevada. 
Oha,  The  ventral  pedicle  foramen  in  this  species,  the  geuotype  of  Micromitra,  is 

partially  closed  posteriorly,  but  otherwise  does  not  seem  to  difi'er  genericully 

from  Iphidea. 

Iphidea  stiflsingenBiB  (Dwight).  Middle  Cambrian. 

Kutorgina  stissingensis  Dwight,  American  Jour.  Sci.,  3d  ser.,  XXXVIII,  1889,  p. 

145,  pi.  6,  figs.  5-8, -—Trans.  Vassar  Brothers'  Inst.,  V,  1891,  p.  105, pi.  1,  figs. 

5-8. 
Loc.  Stissing  Mountain,  Duchess  County,  New  York. 

Iphidea  superba  Walcott.  Middle  Cambrian. 

Iphidea  cnf.  ?  ornatella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Vt.  I,  1802,  pi.  4, 

figs.  6,  7. 
Iphidea  Buperba  Walcott,  Proc.  U.  S.  National  Mus.,  XIX,  1897,  p.  711,  pi.  59, 

figs.  1-lc. 
Loc,  Grand  Canyon  of  the  Colorado. 

Isogramma  Meek  and  Worthen=Aulacorbyncbus. 
Isogramma  millipunctata  Meek  and  Wortben=Aulacorhyncbus  milli- 
punctatum. 

KIHOENA  Davidson.  Genotype  Terebratula  lima  Defirance. 

Kingena  Davidson,  Mon.  British  Cret.  Brach.,  Pal.  Soc,  1, 1853,  p.  42. 

Kingena  leonensis  (Conrad).  Wasbita  (Lower  Cret.). 

Terehratula  leonensis  Conrad,  Emory's  Rep.  IT.  S.  and  Mexican  Bound.  Survey, 
I,  1857,  p.  Ift4,  pi.  21,  fig.  2.— Gahb,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1861, 
p.  18. 

Loc,  Leon  Springs,  Texas ;  also  Denlson,  Texas  (Hill). 

Kingena  wacoensiB  (Roemer).  Wasbita  (Lower  Cret). 

Terebratula  sp.  undet.  Roemer,  Texas,  1849,  p.  408. 

Terebratula  wacoensis  Roemer,  Kreidebildung  von  Texas,  1852,  p.  81,  pi.  6,  fig.  2. — 
Gabb,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1861,  p.  18. 

Terebratula  choctawensis  Shumard,  Marcy's  Rep.  Red  River  Louisiana,  1854,  p. 
195,  pi.  2,  fig.  3.— Gabb,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1861,  p.  19. 

fTerebratula  wacoensis  Whiteaves,  MesozoicFoss.,  Geol.  Surv.  Canada,  I,  1879, 
p.  177. 

Loc.  Near  New  Braunfels,  Texas;  Trent  River,  Vancouver  Island.  '*I  have 
traced  its  continuity  from  the  Red  River  to  the  Rio  Grande''  (Hill). 

Oba.  Gabb  is  correct  in  regarding  T.  choctawensis  as  a  synonym  for  T.  wacoen- 
sis.    **The  Vancouver  specimens  are  doubtful"  (Stanton). 

Klitambonitea  Pander=Clitambonite8. 

Koninckiana  americana  Swallow=Productns  swallovi. 

KUTOBOIHA  Billings.  Genotype  Obolella  cingulata  Billings. 

Kutorgina  Billings  (partim),  Geol.  Vermont,  II,  1861,  p.  948,  figs.  347-349.— Bil- 
lings (partim),  Pal.  Fossils,  1, 1861,  p.  9,  figs.  8-10.— Dall,  Bull.  U.  S.  Nat.  Mus., 
8, 1877,  p.  40.— Walcott  (partim),  Bull.  U.  S.  Geol.  Survey,  30,  1886,  p.  101.— 
Beecher,  American  Jour.  Sci.,  3d  ser.,  XLI,  1891,  p.  315. — Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  90,  166,  183;— Eleventh  Ann.  Rep.  New 
York  State  Geologist,  1894,  p.  247. 
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Kutorgina  cingulata  Billings.  Lower  Cambrian. 

Obolella  (Kntorgina)  ciDguIata  BiliiugB,  Geol.  Vermont,  II,  1861,  p.  948,  figs. 
347-349;— Pal.  Fossils,  I,  1861,  p.  8,  figs.  8-10. 

Obolella  cingulata  Billings,  Geol.  Canada,  1863,  p.  284,  fig.  287. 

Katorgina  cingulata  Walcott,  Bull.  U.  S.  Geol.  Survey,  30,  1886,  p.  102,  pi.  9, 
fig.  1. — Beecber,  American  Jour.  Sci.,  3(1  ser.,  XLI,  1891,  p.  345. — Wulcott, 
Tentb  Ann.  Rop.  U.  S.  Geol.  Survey,  1891,  p.  609,  pi.  69,  fig.  1.— Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  92,  figs.  47^9;  pi.  4,  figs.  10-17. 

Loc,  Anse  au  Loup,  Labrador;  Swanton  and  Georgia,  Vermont;  Malvern  Hills, 
England;  Island  of  Bornbolm,  Sweden. 

Kutorgina  labradorica  Walcott =Ipbidea  labradorica. 
Kutorginalabradorieavar.  swantonensis  Walcott=Ipbidea  labradorica 

swaiitoneiisis. 
Kutorgina  latourensis  Mattbew=:Billing8el]a  latourensia. 
Kutorgina  niiuutissiina  Hall  and  Wbitfield=lpbidea  sculptilis. 
Kutorgina  pannula  Wbite=Ipbidea  pannulus. 
Kutorgina  i^rospectensis  Walcott =Ipbidea  prospectensis. 

TKutorgina  pterineoidei  Mattbew.  Middle  Cambrian. 

Kutorgina  ?  pteriueoides  Matthew,  Trans.  Royal  Soc.  Canada,  III,  1886,  p.  43, 

pi.  5,  fig.  19. 
Loc.  Hanford  Brook  and  St.  Martins,  New  Brunswick. 
Ohs.  It  is  not  certain  tbat  this  species  is  a  brachiopod.     May  be  tbe  operculum 

of  a  pteropod. 

Kutorgina  sculptilis  Walcott=Ipbidea  sculptilis. 
Kutorgina  stissingensis  I)wiglit=Ipbidea  Htissingeusis. 
Kutorgina  wbitfieldi  Walcott=Billing8ella  wbitfieldi. 

LEIOBHYNCHTJS  Hall.  Genotj'pe  Ortbis  quadricostata  Yanuxem. 

Leiorbyncbus  Hall,  Thirteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1800,  p. 
75;— Twentieth  Rep.  Ibidem,  1867,  p.  272;— Pal.  New  York,  IV,  1867,  p.  355.— 
Waageu,  Palapoutologica  Indica,  Ser.  XIII,  I,  1883,  p.  411. 

Liorhyncbus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  193;— 
Thirteenth  Ann.  Rep.  New  York  State  Geologist,  1895,  p.  827. 

Ohn.  A  subgenus  (»f  Cam.ir.)t(Dchia,  differing  ouly  in  exterior  oruamentatiou. 

Leiorhynohos  boonense  (Sbumard).  Burlington  (L.  Garb.). 

Rhyuchonella  boonensis  Shumard,  Geol.  Rep.  Missouri,  1855,  p.  205,  pi.  C,  fig. 

6. — Kcyes,  Geol.  Survey  Missouri,  V,  1895,  p.  101. 
Liorhyncbus  boonensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

194,  pi.  60,  fig.  35. 
Loc.  Columbia,  Boone  County,  and  Cooper  County,  Missouri. 

Leiorhynchus  dubinin  Hall.  Marcellus  (Dev.). 

Leiorhyncbus  dubius  Hall,  Pal.  New  York,  IV,  1867,  p.  364,  pi.  .56,  figs.  22-25.— 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  59,  figs.  6,  7. 

Rhyncbouella  dubia  Tschernyschew,  M^m.  Comitd  G^ologique  de  St.  Peters- 
burg, III,  3,  1887,  p.  90,  pi.  14,  fig.  7. 

Loc.  New  York;  Urals  of  Russia. 

Leiorhynchus  globtOiforme  (Vanuxem).  Cbemuug  (Dev.). 

Atrypa  globuliformis  Vanuxem,  Geol.  New  York;  Rep.  Third  Dist.,  1842,  p.  1H2, 

fig.  2. 
Leiorhynchus  globuliformis  Hall,  Pal.  New  York,  IV,  1867,  p.  364,  pi.  57,  figs. 

26-29.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  194,  pi.  59, 

figs.  2rU27. 
Loc.  Otsego  County,  New  York. 
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Leiorhynchus  greeneanum  (Ulricb).  Waverly  (L,  Carb.), 

Rhynchonella  greenana  Ulricb,  Cout.  American  Pal.,  I,  1886,  p.  26,  pi.  3,  fig.  1. 
Liorhynchus  greouiauuB  Hall  and  Clarke,   Pal.  New  York,  VIII,  Pt.  II,  1893, 

p.  194. 
Puguax  greeniamis  Hall  und  Clarke,  Ibidem,  1895,  pi.  60,  figs.  36-38. 
Loe.  Near  New  Albany,  Indiana. 

Leiorhynchus  (?)  hecate  Clarke.  Genesee  (Dev.). 

Leiorhynchu8( !)  hecate  Clarke,  Bnll.  U.  S.  Geol.  Survey,  16,  1885,  p.  31,  pi.  3, 

fig.  4. 
Loc,  Ontario  County,  New  York. 
06«.  Probably  the  same  as  Spirifer  pluto  Clarke. 

Leiorhynchus  iris  Hall.  Chemung  (Dev.)* 

Leiorhynchus  iris  Hall,  Pal.  New  York,  IV,  1867,  p.  360,  pi.  56,  figs.  41-43. 
Loc,  Rockford,  Iowa. 

Leiorhynchus  kelloggi  Hall.  Hamilton  (Dev.). 

Leiorhynchus  kelloggi  Hall,  Pal.  New  York,  IV,  1867,  p.  361,  pi.  57,  figs.  1-12.— 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  194,  pi.  59,  figs. 

18-20,  32,  33. 

Leiorhynchus  kelloggi?  Whitfield, Geol.  Wisconsin,  IV.  1882,  p.  334,  pi.  26, fig. 9. 

Rhynchonella  kelloggi  Tschernyschew,  M^m.  Comity  G<^ologique  de  St.  Peters- 

*  burg.  III,  3,  1887,  p.  91,  pi.  14,  fig.  14. 
Loc,  Ohio;  New  York;  Milwaukee,  Wisconsin;  Urals  of  Russia. 

Leiorhjrnchus  laura  (Billings).  Marcelhis-Hamilton  (Dev.). 

Rhynchonella?  laura  Billiugs,  Canadian  Jour.,  V,  May,  1860,  p.  273, figs.  26-28; — 

Geol.  Canada,  1863,  p.  384,  fig.  418. 
Leiorhynchus  multicosta  Hull,  Thirteenth  Rep.  New  York  State  Cab.  Nat.  Hist., 

December,  1860,  p.  85,  figs.  14,  15,  on  p.  94;— Pal.  New  York,  IV,  1867,  p.  358, 

pi.  56,  figs.  26-40. 
Leiorhynchus  laura  Billings,  Canadian  Nat.  Geol.,  n.  ser.,  VII,  1874,  p.  240. 
Rhynchonella  (Leiorhynchus)  laura  W^alcott,  Mon.  U.  8.  Geol,  Survey,  VIII, 

1884,  p.  159. 
f  Rhynchonella  multicosta  Tschernyschew,  Devon,  im  Douetz  Bccken,  1886,  pi. 

15,  figs.  1-3;— Mdm.  Comity  G6ologique  de  St.  Petersburg,  III,  3,  1887,  p.  92. 
Liorhynchus  multicosta  and  laura  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt. 

II,  1893,  p.  194,  pi.  59,  figs.  8-10,  13-17. 
Loo,  Thedford  and  Bosanquet,  Ontario;  New  York;  Eureka  district,  Nevada; 

f  Russia. 

Leiorhynchus  lesleyi  Hall  and  Clarke.  Upper  Devonian. 

Liorhynchus  lesleyi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  p.  368, 

pi.  59,  figs.  34-36. 
Loc,  "Pennsylvania." 

Leiorhynchus  limitare  (Yanuxem).  Marcellns  (Dev.). 

Orthis  limitaris  Vanuxcm.  Geol.  New  York;  Rep.  Third  Dist.,  1842,  p.  146,  fig.  3. 

Atrypa  limitaris  Hall,  Ibidem,  Rep.  Fourth  Dist.,  1843,  p.  182,  fig.  11. 

Leiorhynchus  limitaris  Hall,  Thirteenth  Rep.  New  York  State  Cab.  Nat  Hist., 
1860,  p.  86;— Pal.  New  York,  IV,  1867,  p.  356,  pi.  56,  figs.  6-21.— Whitfield, 
Annals  New  York  Acad.  Sci.,  V,  1891,  p.  550,  pi.  11,  fig.  11;— Geol.  Ohio, 
VII,  1895,  p.  444,  pi.  7,  fig.  11. 

Rhynchonella  limitaris  Tschernyschew,  M<Smoires  du  C*omit<^  G^ologique  de  St. 
Petersburg,  1887, 111,3,  pi.  14,  fig.  5. 

Liorhynchns  limitaris  Hall  and  Clarke,  Pal.  New  York,  VIlI,  Pt.  II,  1893,  p.  194, 
pi.  59,  figs.  12,  35. 

Loc,  Schoharie,  Marcellns,  Avon,  etc..  New  York ;  Delaware  County,  Ohio  (Whit- 
field) ;  Urals  of  Russia. 
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Leiorhjrnohus  meflioostale  Hall.  Portage-Ghemuiig  (Dev.). 

Atrypa  meflacostalis  Hall,  Geol.  New   York;  Rep.  Fonrth  Dist.,  1843,  Tables 

Organic  Remains,  64,  fig.  1. 
Leiorhynchus  mesacostalis  Hall,  Thirteenth  Rep.  New  York  State  Cab.  Nat. 

Hist.,  1860,   p.  86,    tig.  1;— Pal.  New  York.  IV,  1867,  p.  362,  pi.  67,  figs. 

18-25.— Kindle,  Bull.  American  Pal.,  6,  1896,  p.  37. 
Rbyncbonella  mesacostalis  Tscheruyschew,  M<Smoires  du  Comitd  G6ologiqiie  de 

St.  Petersburg,  1887,  p.  91,  pi.  14,  figs.  3,  4. 
Liorhyncbns  mesacostalis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

194,  pi.  59,  figs.  11,  12. 
Loc.  Ithaca,  Elmira,  Hath,  etc.,  New  York;  Urals  of  Russia. 

Leiorhynchus  multicosta  Hall=L.  laura. 

Leiorhjrnohus  mysia  HaU.  Marcellus  (Dev.). 

Leiorhynchus  mysia  Hall,  Pal.  New  York,  IV,  1867,  p.  357,  pi.  56,  figs.  1-5. 
Loc.  Schoharie,  New  York. 

Leiorhynchus  nevadaense  Walcott.  Middle  Devonian. 

Rhynchonella  (Leiorhynchus)  nevadensis  Walcott,  Mon.   U.  S.  Geol.  Survey, 

VIII,  1884,  p.  157,  pi.  14,  fig.  9. 
Loc,  Eureka  district,  Nevada. 

Leiorhynchus  newberryi  Hall.  Waverly  (L.  Carb.). 

Leiorhynchus  newberryi  Hall,  Twenty-third  Rep.  New  York  State  Cab.  Nat, 

Hist.,  1873,  p.  240,  pi.  11,  figs.  25-27. 
Liorhyncbns  newberryi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

194,  pi.  59,  figs.  37,  38. 
Loc.  Kelloggsville,  Ashtabula  County,  Ohio. 

Ldorhjrnchus  quadricostatum  (Vanuxem).  Genesee  (Dev.). 

Orthis  quadricostata  Vanuxem,  Geol.  New  York;  Rep.  Third  Dist.,  1842,  p.  168, 
fig.  2. 

Atrypa  (Orthis)  quadricostata  Hall,  Ibidem,  Rep.  Fourth  Dist.,  1843,  p.  223,  fig.  2. 

Leiorhynchus  quadricostata  Hall,  Thirteenth  Rep.  New  York  State  Cab.  Nat. 
Hist.,  1860,  p.  86;— Pal.  New  York,  IV,  1867.  p.  357,  pi.  56,  figs.  44^9.— 
Clarke,  Bull.  IT.  S.  Geol.  Survey,  16,  1885,  p.  24.— Nettelroth,  Kentucky  Fos- 
sil Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  71. 

Leiorhynchus  quadricostata?  Meek,  King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV,  1877, 
p.  79,  pi.  3,  fig.  9. 

Liorhynchus  quadricostatns  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 
p.  193,  pi.  59,  figs.  21,  22. 

Loc.  Ithaca,  Seneca  Lake,  Cayuga  Lake,  New  York;  Falls  of  Ohio;  White  Pine 
district,  Nevada. 

Leiorhjrnchus  robustum  Hall  and  Clarke.  Chemung  (Dev.). 

Liorhynchus  robustus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pi.  59, 

figs.  30,  31. 
Loc.  Stenben  County,  New  York. 

Leiorhynchus  sesquiplicatum  A.  Wiochell.  Hamilton  (Dev.). 

Leiorhynchus  sesquiplicatns  A.  Winchell,  Rep.  Lower  Peninsula  Michigan,  1866, 

p.  9*^. 
Loc.  Grand  Traverse  district,  Michigan. 

Leiorhynchus  sinuatum  Hall.  Chemung  (Dev.). 

Leiorhynchus  sinuatus  Hall,  Pal.  New  York,  IV,  1867,  p.  362,  pi.  ri7,  figs.  13-17. 
Rhynchouella  (Leiorhynchus)  sinuatus  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII, 

1884,  p.  158,  pi.  14,  fig.  5. 
Liorhynchus  sinuatus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  18f  3,  p.  194. 
Loo,  Ithaca  and  Chemung  Narrows,  New  York ;  Eureka  district,  Nevada. 
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LEFTiEHA  Dalman. 

Genotyi)e  Productus  rugosa  Hisiiiger=Coiicbita  rhomboidalis 
Wilckens. 

LeptToa  DalmaD,  Kongl.  Svenska  Vet.-Akad.  Haudl.,  for  1827,  1828,  pp.  93,  94.~ 
King,  Mon.  Permian  Fo8».,  Pal.  Soc,  1850,  p.  104.— Hall  and  Clarke,  Pal. 
New  York,  VIII,  Pt.  1,  1892,  p.  276.— Winchell  and  Schuchert,  Minnesota 
Oeol.  Survey,  III,  1893,  p.  409. — Hall  and  Clarke,  Eleventh  Ann.  Rep.  New 
York  State  Geologist,  1894,  p.  277. 

Leptagonia  McCoy,  Carb.  Foss.  Ireland,  1844,  p.  116. 

Plectambonites  (Eblert,  Fischer's  Manuel  Conchyliologie,  1887,  p.  1283. 

Leptsena  alternata  Conrad =RafiDesquiiia  alternata. 

LeptoDa  alternistriata  Hall=BafinesqaiDa  alternata  alternistriata. 

Leptsena  barabuensis  Whitfield =Syntrophia  barabuensis. 

Lepta^na  bipartita  Hall=StrophomeDa  bipartita. 

Leptaena  cainerata  Hall=Rafine8quina  camerata. 

LeptaBna  charlott®  Wincbell  and  Scbncbert.  Trenton  (Ord.). 

Lepta>na  charlottie  Winchell  and  Schuchert,  American  Geol.,  IX,  April  1,  1892, 
p.  288;— Minnesota  Geol.  Survey,  III,  1893,  p.  410,  pi.  32,  figs.  1-5. 

Strophoniena  balli  Sardeson,  Boll.  Minnesota  Acad.  Nat.  Soi.,  Ill,  April  9,  1892, 
p.  334,  pi.  4,  figs.  36-3H. 

Loc.  Minneapolis  and  St.  Paul,  Minnesota. 

LeptdBna  coDcava  Hall=Lept8enisca  concava. 
LeptaBna  corrugata  Hall=Stropbomena  corrugata. 
Leptsena  decipiens  Billings=Leptella  decipiens. 
Leptsena  defiecta  Hall^Dinortbis  defiecta. 

Leptsena  deltoidea=Rafinesquina  deltoidea  and  R.  minnesotaensis. 
Leptaeoa  depressa  Hall=L.  rbomboidalis. 
Leptaena  fasciata  Hall=Rafine8quina  fasciata. 
Lepteena  incrassata  Hall=Rafinesqnina  incrassata. 
lieptaena  indeDta  Conrad =Stropheodonta  indenta. 
Leptsena  Julia  Shaler=Stropbomena  julia. 
LeptsBna  laticosta  de  Vemeuil^Tropidoleptns  carinatus. 
Lept^ena  melita  Hall  and  Whitfield =Dalmanella  melita. 
Lept<'ena  mesacosta  Shamard=Rafinesqaina  mesicosta. 
Leptaena  minnesotensin  Sardeson = Plectambonites  sericeus. 
I^ptaena  nucleata  Hall= Anoplia  nucleata. 
Leptsena  obscura  Hall=Rafinesquina  obscura. 
LeptiBna  orthididea  nall=Stropbonella  ortbidulea. 
Leptsena  paten ta  Hall=Strophonella  paten ta. 
Leptaena  planoconvexa  Hall=Stropbomena  planiconvexa. 
Lept^na  planombona  Hall=Strophomeiia  rugosa. 
Leptaeua  plicatella  Ulrich=Plectambonites  plicatellus. 
LeptaBna  plicifera  Hall=Dalmanellat  plicifera. 
Leptsena  praecosis  Sardeson = Plectambonites  sericeus. 
LeptaBna  profunda  Hall=Stropheodonta  profunda. 
Leptsena  prolongata  Foerste= Plectambonites  transversalis  prolong- 
atus. 
Leptaeua  punctulifera  Oonrad=:Strophonella  punctulifera. 
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Leptaena  quadrilatera  Shaler=L.  rhomboidalis. 
LeptcTna  recedeus  Sarde80ii=Plectambonite8  sericeus. 
Leptena  recta  Hall =Dinor this  deflecta. 

LeptsBna  rhomboidaliB  (Wilckens).         Trentou-Waveiiy  (Ord.  L.  Carb.). 

Couchita  rhomboidalis  Wilckens,  Nachrict  you  selten  Versteinerungeii,  1769,  p. 

77,  pi.  8,  figs.  43,  44. 
8trophomeua  undalosa  Conrad,  Fifth  Ann.  Rep.  Gool.  Survey  New  York,  1841, 

p.  54. 
Strophoiueua  depressa  Vanuxem,  Geol.  New  York;  Rep.  Third  Dist.,  18^12,  p.  79, 

fig.  5.— Hall,  Ibidem,  Rep.  Fourth  Dist.,  1843,  p.  77,  lig.  5;  p.  104,  fig.  2.— 

Killings,  Canadian  Nat.  Geol.,  I,  1856,  p.   59,  pi.   1,  tig.   5. — Roemer,   Sil* 

Fauna  west.  Tennessee,  1860,  p.  65,  pi.  5,  fig.  2. 
Strophomena  undulatus  Vanuxem,  Geol.  New  York;  Rep.  Third  Dist.,  1842,  p. 

139,  fig.  3. 
Strophomena  undulata  Hall,  Ibidem,  Rep.  Fourth  Dist.,  1843,  p.  175,  fig.  3. — 

Yandell  and  Shumard,  Cont.  Geol,  Kentucky,  1847,  p.  11. 
Productnsf  sulcatus  Castelnau,  Essai  Syst.  Sil.  I'Am^rique  Septentriouale,  1843, 

p.  39,  pi.  13,  fig.  7. 
Productus  sulcifer  do  Verneuil,  Ibidem,  1843,  p.  39. 
Lepttena  tenuistriata  Hall,  Pal.  Now  York,  I,  1847,  p.  108,  pi.  31A,  fig.  4. — Hall 

and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  8,  figs.  12-16. 
Leptjena  depressa  Hall,  Pal.  New  York,  II,  1852,  p.  62,  pi.  21,  fig.  8;  p.  257,  pi. 

53,  fig.  6.— Rogers,  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  823,  fig.  630. 
Strophomena  rugosa  Hall,  Pal.  New  York,  III,  1859,  p.  195,  pi.  19,  fig.  1. 
Strophomena  rhomboidalis  Billings,  Canadian  Jour.,  VI,  1861,  p.  31^,  figs.  Ill, 

ll2;-Geol.  Canada,  1863,  p.  311,  fig.  314;  p.  367,  fig.  373;— Proc.  Portland 

Soc.  Nat.  Hist.,  1863,  p.  107,  pi.  3,  fig.  1.— Hall,  Pal.  New  York,  IV,  1867,  p. 

76,  pi.  12,  figs.  16-18;   p.  414,  pi.  15,  tigs.  15,  16.— Meek  aud  Wortheu,  (ieol. 

Survey  Illinois,  III,  1868,  p.  426,  pi.  10,  fig.  7.— Meek,  Pal.  Ohio,  I,  1873,  p. 

75,  pi.  5,  fig.  6.— Billings,  Pal.  Foss.,  II,  1874,  p.  27.— White,  Wheeler's  Expl. 

Survey  west  100th  Merid.,  IV,  1875,  p.  85,  pi.  5,  fig.  5  —Hall  and  Whitfield, 

Kiug's  U.  S.  Geol.  Expl.  40th  Pari.,  IV,  1877,  p.  253,  pi.  4,  fig.  4.— Hall, 

Twenty-eighth  Rep.  New  York  State  Mus.  Nat.  Hist.,  1879,  p.  151,  pi.  22, 

figs.  4-10. — Miller,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  IV,  1881,  p.  1. — Hall, 

Eleveuth  Rep.  State  Geol.  Indiana,  1882,  p.  288,  pi.  22,  figs.  4-10;— Second 

Ann.  Rep.  New  York  State  Geol.,  1883,  pi.  38,  figs.  17-31.— Walcott,  Mon. 

U.  S.  Geol.  Survey,  VIII,  1884,  p.  118. — Beecher  and  Clarke,  Mem.  New  Y<»rk 

State  Mus.,  I,  1889,  p.  18,  pi.  2,  figs.  1-13.— Nettelroth,   Kentucky  Fossil 

Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  150,  pi.  18,  figs.  1-3. — Foerste, 

Proc.  Boston  Soc.  Nat.  Hist.,  XXIV,  1890,  p.  298. — Beecher,  Ameriran  Jour. 

Sci.,  3d  ser.,  XLI,  1891,  p.  357,  pi.  17,  figs.  18-21.— Herrick,  Geol.  Ohio,  VII, 

1895,  pi.  20,  fig.  6. 
Strophomena  analoga  Davidson,  Quart.  Jour.  Geol.  Soc.  London,  XIX,  1863,  p. 

173,  pi.  9,  fig.  18.— Dawson,  Acadian  (icol.,  3d  ed.,  1878,  p.  295,  fig.  95. 
Leptjena  quadrilatera  Shaler,  Bull.  Mus.  Comp.  Zool.,  4,  1865,  p.  65. 
Strophomena  glbbosa  James,  Cincinnati  Quart.  Jour.  Sci.,  I,  1874,  p.  333. 
Strophomena  tenuistriata  Miller,  Ibidem,  II,  1875,  p.  55. — Hall,  Second  Ann. 

Rep.  New  York  State  Geol.,  1883,  pi.  38,  figs.  12-16. 
Lepta^na  rhomboidalis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  279, 

pi.  8,  figs.  17-31;  pi.  15A,  figs.  40-42;  pi.  20,  figs.  21-24.— Foerste,  Geol.  Ohio, 

VII,  1895,  p.  566. 
Leptiena  (Strophomena)  rhomboidalis,  Beecher,  American  Jour.  Sci.,  3d  ser., 

XLIV,  1892,  p.  150,  pi.  1,  figs.  7-9. 
Plectambonites  rhomboidalis  Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  70,  fig.  6. 
Loc.  Generally  distributed  in  the  above-given  formatiouB  throughout  America 

and  Europe. 
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LeptaBna  rhomboidalis  ventrioosa  Hall.  Oriskany  (Dev.). 

Strophomeoa  depreesa  var.  ventricosa  Hall,  Tenth  Rep.  New  York  State  Cab. 

Nat.  Hist.,  1857,  p.  55. 
Strophomena  rugosa  var.  veutricoBa  Hall,  Pal.  New  York,  III^  1859,  p.  417,  pi. 

94,  figs.  2,  3. 
Leptsena  rhomboidaUs  var.  ventrioosa  Hall  and  Clarke,  Pal.  New  York,  VIII, 

Pt.  I,  1892,  pi.  15A,  fig.  43. 
Loc,  Albany  and  Schoharie  counties,  New  York ;  Cumberland,  Maryland ;  Cayuga, 

Ontario. 

Leptsena  ragosa=L.  rhomboidalis. 
Leptsena  saxea  Sardeson=Plectainboiiite8  sericeus. 
Leptsena  sericea  Sowerby=Plectamboiiites  sericeoB. 
Leptaena  sordida  BilliDgs=Leptella  sordida. 

Ii6ptona(?)  stelzneri  Kayser.  Ordovician. 

Leptffiua  stelzneri  Kayser,  Palfieontographica,  SuppL,  lU,  1876,  p.  21,  pi.  3,  fig.  21. 
Loo,  Guaco,  Argentine  Republic. 

Oh9,  Since  this  species  has  a  high  ventral  area  and  a  perforated  deltidium  it  is 
probably  a  Clitambonites. 

Leptena  striata  Hall=StrophoneIla  striata. 

Leptasna  snbplana  Hall=Orthothetes  subplanns. 

Leptsena  subquadrata  Hall=:0hri8tiaDia  subquadrata. 

Leptsena  subtenta  Hall=Strophomena  trentonensis  or  S.  rugosa  snb- 

tenta. 
Leptsena  sulcata  de  YerneuilsStrophomeiia  sulcata. 
Leptsena  tenuilineata  Hall^Bafiuesquina  tenuiliueata. 
Leptsena  tenuistriata  HaIl=L.  rhomboidalis. 
Leptseua  transversalis=PlectamboDites  transversalis. 
Leptsena   transversalis  var.  alabamaensis  Foerste  =  Plectambonites 

transversalis  alabamaensis. 
Leptsena  trilobata  Owen = Strophomena  trilobata. 

LeptaBna  nnioostata  Meek  and  Worthen.  Loiraiue  (Ord.). 

Lept»na  (n.  sp.  f )  Owen,  Oeol.  Surrey  Wisconsin,  Iowa,  Minnesota^  1852,  pi.  2B, 

fig.  3.    [See  specimen  in  U.  S.  Nat.  Mus.,  Cat.  Invert.  Foss.,  17906.] 
strophomena  nnicostata  Meek  and  Worthen,  Geol.  Survey  Illinois,  III,  1868,  p. 

335,  pi.  4,  fig.  11.— Whitfield,  Geol.  Wisconsin,  IV,  1882,  p.  262,  pi.  12,  fig.  14. 
Rafinesqnina  nnicostata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi. 

15A,  fig.  39;  pi.  20,  fig.  25. 
Leptaena  nnicostata  Winchell  and  Schuohert,  Minnesota  Oeol.  Survey,  III,  1893, 

p.  411,  pi.  32,  figs.  6-9.— Whiteaves,  Pal.  Foss.,  Ill,  Pt.  Ill,  1897,  p.  174. 
Loo,  Savanna  and  Wilmington,  Illinois;  Delafield  and  Iron  Ridge,  Wisconsin; 

Spring  Valley  and  Granger,  Minnesota ;  Lattners,  Iowa ;  Rapids  of  the  Nelson 

River,  Lake  Winnipeg,  Manitoba. 

Leptsena  variolata  d'Orbigny=sOhonete8  variolatas. 
Leptsena  vicina  GastelnausGhonetes  vicinns. 

LEPTifiVISCA  Beecher.  Genotsrpe  Leptsena  concava  Hall. 

LeptaBuisca  Beecher,  American  Jour.  Sci.,  3d  ser.,  XL,  1890,  p.  239,  pi.  9,  figs.  1-5. — 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  300;— Eleventh  Ann. 
Rep.  New  York  State  Geologist,  1894,  p.  291. 

BulL  87 16 
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LeptsBnisoa  adnascens  Hall  and  Glarke.  Lower  Helderberg  (Dev.). 

LeptflRnisca  adnascens  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  301, 

352,  pi.  15A,  figs.  22,  23. 
Loc.  Near  Clarksville,  New  York. 

Leptonisca  conoava  Hall.  Lower  Helderberg  (Dev.). 

Leptirna  ooncava  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p. 

47; -Pal.  New  York,  III,  1859,  p.  197,  pi.  18,  fig.  2. 
Leptfena?  (subgenus  f)  concava  Hall,  Second  Ann.  Rep.  New  York  State  GooL, 

1883,  pi.  46,  figs.  30,  31. 
Leptaenisca  concava  Beecher,  American  Jour.  Sci.,  3d  ser.,  XL,  1890,  p.  238,  pi. 

9,  figs.  1^.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1. 1892,  p.  300,  pi.  15, 

figs.  30,  31 ;  pi.  15A,  figs.  19-21. 
Loc,  Albany  County,  New  York;  Decatur  County,  Tennessee. 

LeptsBnisca  tangens  Hall  and  Clarke.  Lower  Helderberg  (Dev.). 

Leptaenisca  tangens  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  301, 

352,  pi.  15A,  figs.  24-30. 
Loc,  Near  ClarksTille,  New  York. 

LEFTELLA  Hall  and  Clarke.  Genotype  Leptsena  sordida  Billings. 

Leptella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  293;— Eleventh 
Ann.  Rep.  New  York  State  Geologist,  1894,  p.  277. 

Leptella  decipiens  (Billings).  Calciferons  (Ord.). 

LeptaBna  decipiens  BillingH,  Pal.  Fossils,  I,  1862,  p.  74,  fig.  67;  p.  219; — Geol. 

Canada,  1863,  p.  231,  fig.  243. 
Leptella  decipiens  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  294. 
Loc,  Point  Levis,  Canada;  Portland  Creek,  Newfoundland. 

Leptella  sordida  (Billings).  Calciferons  (Ord.). 

'      LeptfiBna  sordida  Billings,  Pal.  Fossils,  1, 1862,  p.  73,  tig.  66 ;— Geol.  Canada,  1863, 
p.  231,  tig.  242. 
Leptella  sordida  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  293,  pi. 

15A,  figs.  12-16. 
Loo,  Point  Levis,  Canada. 

LEPTOBOLUS  Hall.  Genotype  L.  lepis  Hall. 

Leptobolus  Hall,  Description  n.  sp.  Foss.  from  Hudson  River  Group,  1871,  p.  3; — 
Twenty-fourth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1872,  p.  226.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  1,  1892,  pp.  73, 165 ;— Eleventh  Ann.  Rep. 
New  York  State  Geologist,  1894,  p.  241. 

Leptobolus  grandis  Matthew.  Lowest  Ordovician. 

Leptobolus  grandis  Matthew,  Trans.  Royal  Soc.  Canada,  X,  1874,  p.  91,  pi.  16, 

fig.  7. 
Loc.  Hardingville,  New  Brunswick. 

Leptobolus  inaignifl  Hall.  Utica  (Ord.). 

Leptobolus  insignis  Hall,  Descrip.  n.  sp.  Foss.  fh)m  Hudson  River  Group,  1871, 
p.  3,  pi.  3,  fig.  17;— Twenty-fourth  Rep.  New  York  State  Cab.  Nat.  Hist., 
1872,  p.  227,  pi.  7,  fig.  17.— Nicholson,  Pal.  Province  Ontario,  1875,  p.  85.— 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  74,  pi.  3,  figs.  1-6. 

Loc,  Middleville,  Utica,  etc..  New  York ;  Ottawa,  Canada ;  Cincinnati,  Ohio. 

Leptobolus  lepis  Hall.  Utica  (Ord.). 

Leptouoius  lepis  Hall,  Description  n.  sp.  Foss.  from  Hudson  River  Qroup,  1871, 
p.  3,  pi.  3,  figs.  19, 20;— Twenty  fourth  Rep.  New  York  State  Cab.  Nat.  Hist., 
1872,  p.  226,  pi.  7,  figs.  19,  20.— Hall  and  Whitfield,  Pal.  Ohio,  II,  1875,  p.  69, 
pi.  1,  figs.  10, 11. — Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  11. — Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  74,  pi.  3,  figs.  8-10. 

Loc.  Cincinnati,  Ohio. 
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Leptobolus  occidentalis  Hall.  Maquoketa  (Ord.). 

Leptobolus  occidentalis  Hall,  Description  n.  sp.  Foss.  from  Hudson  Kiver  Group, 

1871,  p.  3,  pi.  3,  fig.  18;— Twenty-fourth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1872,  p.  227,  pi.  7,  fig.  18.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I, 
1892,  pi.  3,  fig.  7. 

Loc.  Hawleys  Mills,  Iowa;  Platteville,  Wisconsin;  Ottawa,  Canada  (Ami). 

LeptoccBlia  Eall=Auoplotbeca. 
Leptocoelia  propria  Hall=r  Anoplotbeca  flabellites. 
Leptoccelia  disparilis  Hall=Atrypiiia  disparilis. 
Leptoccelia  imbricata  Hall=Atrypiiia  imbricata. 

LEPT08TB0PHIA  Hall  and  Clarke. 

Genotype  Stropheodonta  magnifica  Hall. 

Leptostrophia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  288;— Elev- 
enth Ann.  Rep.  New  York  State  Geologist,  1894,  p.  281. 

Oh9.  This  is  a  subdivision  of  Stropheodonta.  Jhe  following  species  have  been 
referred  to  it :  S.  magnifica,  S.  perplana,  S.  textilis,  S.  beckei,  S.  magniventra, 
S.  junia,  S.  irene,  S.  blainvillei,  and  S.  tullia. 

UNDSTECEMELLA  Hall  and  Clarke.    Genotype  L.  aspidinm  H.  and  C. 

Lindstrcemella  Hall  and  Clarke,  Extract  Pal.  New  York,  VIII,  1890,  p.  134 ;— Pal. 
New  York,  VIII,  Pt.  1, 1892,  p.  134 ;— Eleventh  Ann.  Rep.  New  York  State 
Geologist,  1894,  p.  257. 

LindstroBmella  aspidinm  Hall  and  Clarke.  Hamilton  (Dev.). 

Lindstrcemella  aspidium  Hall  a^d  Clarke,  Extract  Pal.  New  York,  VIII,  1890,  p. 

134,  pi.  4E,  figs.  25-28;— Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  134, 178,  pi.  4E, 

figs.  25-28. 
Loc,  Leonardsville,  Hamilton,  Darien,  etc.,  New  York. 

LIHOnLA  Brugai^re.  Genotype  Lingnla  anatina  Lamarck. 

Lingula  Bmgui^re,  Enoyolopi^die  M^thodique,  I,  1792,  pi.  250. — Meek  and  Ilaj-- 
den.  Pal.  Upper  Missouri,  Smithsonian  Cont.  to  Knowl.,  XIV,  172,  1864,  p. 
68.— Hall,  Pal.  New  York,  IV,  1867,  p.  5.— Dall,  American  Jour.  Conch.,  VI, 
1870,  pp.  153,  154.— Meek,  Hayden's  U.  S.  Geol.  Survey  Terr.,  IX,  1876,  p.  7.— 
Dall,  Bull.  U.  S.  Nat.  Museum,  8,  1877,  p.  43.— Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  I,  1892,  pp.  2,  161.— Winchell  and  Schnchert,  Minnesota 
Geo].  Survey,  III,  1893,  p.  338. — Hall  and  Clarke,  Eleventh  Ann.  Rep.  New 
York  State  Geologist,  1894,  p.  226. 

Lingnla  acaminata  Hall = Lin gulepia  acuminata. 
Lingula  acutangala  Boemer=Lingulepis  acutangulus. 

Lingnla  aoutirottris  Hall.  Clinton  (Sil.). 

Lingula  acutirostra  Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843,  p.  77,  fig.  9 

on  p.  76;— Pal.  New  York,  II,  1852,  p.  56,  pi.  20,  fig.  5. 
Loc,  Wolcott,  New  York. 
Ohs,  Base<l  upon  a  single  specimen  now  lost. 

Lingnla  sBqnalis  Hall.  Trenton  (Ord.). 

Lingnla  aequalis  Hall,  Pal.  New  York,  I,  1847,  p.  95,  pi.  30,  fig.  3.— Walrott,  Proc. 

U.  8.  Nat.  Mus.,  XI,  1888,  p.  480,  fig.  3.— Hall  and  Clarke,  Pal.  New  York,  VIII, 

Pt.  I,  1892,  p.  9,  fig.  4. 
Loc,  Middlevilie,  Trenton  Falls,  and  Rome,  New  York. 

Lingnla  albarpinensiB  Walcott.  Upper  Devonian. 

Lingula  albapinensis  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  108,  pi.  2, 

fig.l. 
Loo,  White  Pine  district,  Nevada. 
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Lingula  alveata  Hall=Dignoinia  alveata. 

Lingula  ampla  Oweii=Liugulella  ampla. 

Lingula  autiqua  EminoD8=Lingalepis  acaminata. 

Lingula  antiqua  Hall,  IS51,  1862,  Hayden,  1863  (noii  Hall,  1847)=Lin- 

gulepis  pinniformis. 
Lingula  antiquata  Kmnions=Lingulepis  acuminata. 

Lingnla  artemis  Billings.  Gasp^  No.  5  (L.  Dev.). 

Lingula  artemis  Billings,  Pal.  Fossils,  II,  1874,  p.  14,  fig.  4. 
Loo,  Gaspd,  Cape  Bon  Ami. 

Lingnla  atra  Herrick.  Waverly  (L.  Oarb.). 

Lingula  atra  Herrick,  Bull.  Denison  Univ.,  IV,  1888,  pp.  13,  16,  pi.  10,  tig.  30;— 

Geol.  Ohio,  VII,  1895,  pi.  22,  figs.  5,  6. 
Loc,  Cuyahoga  River,  Ohio. 

Lingula  attenuata  nall=Glos8ina  trentonensis. 
Lingula  aurora  Hall^Lingulella  aurora. 
Lingula  aurora  var.  Hall=Lingulella  stoneana. 

Lingula  belli  Billings.  Ohazy  (Ord.). 

Lingula  belli  Billings,  Canadian  Nat.  Qeol.,IV,  1859,  p.  431,  tigs.  7,  8;— Geol. 

Canada,  1863,  p.  124,  tig.  47. 
Loc.  Island  of  Montreal,  Allumette  Island,  Canada. 

Lingnla  beltrami  Winchell  and  Schuchert.  Lorraine  (Ord.). 

Lingula  beltrami  Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  189:s, 

p.  351,  tigs.  25a,  25b. 
Loc,  Spring  Valley,  Minnesota. 

Lingula  bioarinata  Ringueberg.  ^Niagara  (Sil.). 

Lingula  bioarinata  Kingueberg,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1884,  p.  149, 

pi.  3,  tig.  8.— Miller,  N.  American  Geol.  Pal.,  1889,  p.  349. 
Loc,  Lockport,  New  York. 

Lingula  billingsana  Whitcave8=Lingulella  billingsana. 

Lingula  bisulcata  Ulrich.  Utica  (Ord.). 

Lingula  bisulcata  Ulrich,  American  Geologist,  III,  1889,  p.  380,  fig.  2,  on  p.  378. 
I  oc.  Ludlow,  Kentucky. 

Lingula  brevirostris  Meek  and  Hayden.  Jurassic. 

Lingula  brevirostris  Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1858, 
p.  50; — Ibidem,  1860,  p.  419; — Pal.  Upper  Missouri,  Smithsonian  Cont.  to 
Knowl.,  XIV,  172, 1865,  p.  69,  pi.  3,  fig.  3.— Whitfield,  Powell's  Geol.  Geogr. 
Survey  Rocky  Mt.  Region,  1880,  p.  346,  pi.  3,  figs.  4,  5. 

Loc,  Black  Hills,  Dakota. 

Lingula  briseis  BillingH.  Trenton  (Ord.). 

Lingula  briseis  Billings,  Pal.  Fossils,  I,  1862,  p.  48,  fig.  52;— Geol.  Canada,  1863, 

p.  161,  fig.  136. 
Loc,  Bayonne  River,  Canada. 

Lingula  (??)  calumet  N.  H.  Winchell.  t  Cambrian. 

Lingula  calumet  N.  H.  Winchell,  Thirteenth  Ann.  Rep.  Geol.  Nat.  Hist.  Survey 

Minnesota,  1885,  p.  65.— Miller,  N.  American  Geol.  Pal.,  1889,  p.  349. 
Loi\  Pipestone,  Minnenota. 
06«.  It  is  not  certaiu  that  these  specimens  are  organic. 
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LmgQla(?)  canadaensiB  Billings.  Trenton  and  Lorraine  (Ord.). 

Lingula  canadensis  Billings,  Pal.  Fossils,  1, 1862,  p.  114,  fig.  95; — Geol.  Canada, 
1863,  p.  210,  fig.  209.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892.  p. 
27.— Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  352,  fig.  26. 

Loc.  Anticosti ;  in  the  Galena  at  Mantorville  and  Hader,  Minnesota. 

Lingula  carbonaria  Sbumard.  Upper  Garboniferous. 

Lingnla  carbonaria  Shumard,  Trans.  St.  Louis  Acad.  Sci.,  I,  1858,  p.  215. 
Loo,  Clarke  County,  Missouri. 

Lingula  centrilineata  Hall.  Lower  Helderberg  (Dev.). 

Lingula  centrilineata  Hall,  Pal.  New  York,  III,  1859.  p.  155,  pi.  9,  figs.  1,  2.— 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  15. 
Loc.  Albany  County,  New  York. 

Lingnla  cersrx  Hall.  Scbobarie  (Dev.). 

Lingula  ceryx  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p. 

19;— Pal.  New  York,  IV,  1867,  p.  5,  pi.  2,  fig.  1. 
Loc,  Clarkesville,  New  York. 

Lingnla  cindnnatiensiB  Hall  and  Wbitfield.  Lorraine  (Ord.). 

Lingulella  (Dignomia)  clncinnatiensis  Hall  and  Whitfield,  Pal.  Ohio,  II,  1875, 

p.  67,  pi.  1',  figs.  2,  3. 
Lingulella  clncinnatiensis  Miller,  American  Pal.  Foss.,  1877,  p.  115. 
Loo.  Cincinnati,  Ohio. 

Lingnla  clathrata  WincheU  and  Sebucbert.  Trenton  (Ord.). 

Lingula  clathrata  Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893, 

p.  345,  pi.  29,  fig.  42. 
Loc.  St.  Paul,  Minnesota. 

Lingnla  olintoni  Vanaxem.  Clinton  (Sil.). 

Lingula  oblonga  Conrad  (non  Eichwald),  Third  Ann.  Rep.  Geol.  Survey  New 

York,  1839,  p.  65.— Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843,  p.  77,  fig. 

4;— Pal.  New  York,  II,  1852,  p.  54,  pi.  20,  fig.  1.— Rogers,  Geol.  Pennsylvania, 

II,  Pt.  II,  1858,  p.  823,  fig.  629. 
Lingula  clintoni  Vanuxem,  Geol.  New  York;  Rep.  Third  Dist.,  1842,  p.  79,  fig.  4. 
Liugula  Buboblonga  d'Orbigny,  Prodrome  Pal.  Stratig.,  1850,  p.  34. 
Loo.  Cayuga  County,  New  York;  Pennsylvania;  Hamilton,  Ontario;  Arisaig, 

Nova  Scotia  (Honeyman  and  Ami). 

Lingnla  cobonrgenais  Billings.  Trenton  (Ord.). 

Lingula  cobourgensis  Billings,  Pal.  Fossils,  1, 1862,  p.  50,  fig.  54  ;-^Geol.  Canada, 

1863,  p.  161,  fig.  132. 
Lingula  cobourgensis  f  Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III, 

1893,  p.  346,  pi.  29,  fig.  12. 
Loc,  Cobourg  and  Colingwood,  Canada;  f Minneapolis,  Minnesota;  in  the  Utica 

at  Ottawa,  Canada  (Ami). 

Lingnla  coheni  A.  Ulricb.  Middle  Devonian. 

Lingula  coheni  A.  Ulrich,  N.  Yahrb.  f.  Mineral.,  Beilageband,  VIII,  1892,  p.  82, 

pL  5,  fig.  11. 
Loo.  Near  Pulquina,  Bolivia. 

Lingnla  oomplanata  Williams.  Hamiltou-Itbaca  (Dev.). 

Lingula  nada  Hall,  Pal.  New  York,  IV,  1867,  pi.  2,  fig.  4  (not  figs.  5,  6). 
Lingnla  complanata  Williams,  Proc.  American  Ass.  Adv.  Sci.,  XXX,  1882, p^  188; — 

Bull.  U.  S.  Geol.  Survey,  3,  1884,  pp.  14, 15,  20,  22.— Hall  and  Clarke,  Pal. 

New  York,  VIII,  Pt.  I,  1892,  pi.  1,  fig.  17. 
Loo.  Ithaoa  and  Canandaigiia  Lake,  New  York. 
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Lm^lacompta  Hall  and  Clarke.  Hamilton  (Dev.)* 

Lingula  compta  Hall  aod  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  171,  pi.  1, 

fig.  16. 
Loc,  Canandaigua  Lake,  New  York. 

Lingula  concentrica  Vanaxem^Schizobolus  concentricus. 

Lingnla  oonoentrica  Conrad.  1  Coruiferous  (Dev.). 

Lingula  concentrica  Conrad,  Third  Ann.  Rep.  Geol.  Survey  New  York,  1839,  p  64. 
Loc,  '' Helderberg  Mountains,'' New  York. 
Oba,  Insufficiently  define<1  to  be  recognized. 

Ling^ola  ooving^nendB  Hall  and  Whitfield.  Utica  (Ord.). 

Lingula  covingtonensis  Hall  and  Whitfield,  Pal.  Ohio,  II,  1875,  p.  67,  pi.  1,  tig. 

1.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  8. 
Loc,  Covington,  Kentucky. 

Lingala  crassa  Hall=Glos8iua  crassa. 

lingnla  crawfordsviUensiB  Gnrley.  Keokak  (L.  Carb.). 

Lingula  era wfordsvillensis  Gnrley,  New  Carboniferous  Foss.,  1,  1883,  p.  2. — Mil- 
ler, N.  American  Qeol.  Pal.,  1889,  p.  350. 
Loc.  Crawfordsville,  Indiana. 
Oha,  Should  be  compared  with  L.  varsaviensis. 

lingula  ouneata  Conrad.  Medina  (Sil.). 

Lingula  cunoata  Conrad,  Third  Ann.  Rep.  Geol.  Survey  New  York,  1839,  pp.  63, 
64.— Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843,  p.  48,  fig.  .5;— Pal.  New 
York,  II,  1852,  p.  8,  pi.  4,  fig.  2.— Hall  and  Clarke,  Pal.  New  York,  VIII  Pt. 
I,  1892,  p.  12,  pi.  1,  figs.  11,  12;  pi.  4K,  fig.  9. 

Lingulella  cnneata  Miller,  N.  American  Geol.  Pal.,  1889,  ]).  352. 

Loc,  Medina  and  Lockport,  New  York. 

lingula  ourta  Conrad.  Treuton-Utica  (Ord.). 

Lingula  curta  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842,  p.  266,  pi. 
15,  fig.  12.— Hall,  Pal.  New  York,  I,  1847,  p.  97,  pi.  30,  fig.  6.— Rogers,  Geol. 
Pennsylvania,  II,  Pt.  II,  1858,  p.  818,  fig.  604.— Billings,  Geol.  Canada,  1863, 
p.  161,  fig.  138;  p.  201,  fig.  197. — Emerson,  Geol.  Frobisoher  Bay;  Nonrse's 
Narr.  Hall's  Arctic  Exped.,  App.,  Ill,  1879,  p.  578. 

Loc,  East  Canada  Creek  and  Middleville,  New  York;  Carlisle,  etc.,  Pennsyl- 
vania; Montmorency  Falls,  Canada;  Frobischer  Bay. 

lingula  cii3ralioga  Hall.  Cbemaug-Waverly  (Dev.-L.  Carb.). 

Lingula  cuyahoga  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863, 
p.  24;— Pal.  New  York,  IV,  1867,  p.  15,  pi.  1,  fig.  5.— Herrick,  Bull.  Denison 
Univ.,  IV,  1888,  p.  13;— Geol.  Ohio,  VII,  1895,  pi.  22,  fig.  9. 

Lingula  cuyahoga  f  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pi.  1,  fig.  18. 

Loc,  Akron  and  Cuyahoga  Falls,  Ohio ;  Chemung  group,  Panama,  New  York. 

Lingula  cyane  Billings=Glo8sina  cyane. 
Lingula  daphne  Billings=Glossina  trentonensis. 
Lingula  dawsoni  Matthew  =Lingulella  dawsoni. 

lingula  delia  Hall.  Hamilton  (Dev.). 

Lingula  delia  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p.  22;— 
Pal.  New  York,  IV,  1867,  p.  12,  pi.  2,  fig.  9.— Hall  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  1, 1892,  p.  15,  pi.  1,  fig.  29. 

Loc,  Canandaigua  Lake,  New  York. 

lingula  densa  Hall.  Hamilton  (Dev.). 

Lingula  densa  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p.  22 ;  — 
Pal.  New  York,  IV,  1867,  p.  11,  pi.  2,  figs.  10,  11. 
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Ling^ala  densa  Hall — Oontinued. 

Lingula  denaaf  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  15,  pi.  1, 

fig.  23. 
Loo,  Summit  and  Centerfield,  New  York. 

Lingula  desiderata  Hall.  Oomiferous  (Dev.)* 

Lingnla  desiderata  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863, 

p.  19;— Pal.  New  York,  IV,  1867,  p;  6,  pi.  2,  fig.  2. 
Loc.  Ontario  County,  New  York. 

Liiigiila(?)  dolata  Sardeson.  Oalciferous  (Ord.)* 

Lingula  dolata  Sardeson,  Bull.  Minnesota  Acad.  Nat.  Sci.,  IV,  1896,  pi.  6,  tig.  12. 
Loc.  Stillwater,  Minnesota. 

Lingula  dabia  d'Orbigiiy=Glossina  dubia. 

lingula  elderi  Whitfield.  Trenton  and  Lorraine  (Ord.). 

Lingula  elderi  Whitfield,  American  Jour.  Sci.,  3d  ser.,  XIX,  June,  1880,  p.  472, 
figs.  1, 2;— Geol.  Wisconsin,  IV,  1882,  p.  345,  pi.  27,  figs.  1-5.— Hall  and  Clarke, 
Pal.  New  York.  VIII,  Pt.  I,  1892,  p.  11,  pi.  1,  figs.  21, 22.— Winchell  and  Schu- 
chert,  Minnesota  Geol.  Survey,  III,  1893,  p.  339,  pi.  29,  figs.  1-4. 

Lingula  minuesotensis  N.  H.  Winchell,  Eighth  Ann.  Rep.  Qeol.  Nat.  Hist.  Sur- 
vey Minnesota,  July,  1880,  p.  61. 

Loc.  Rochester,  Minneapolis,  etc.,  Minnesota;  Beloit,  Wisconsin;  Cincinnati, 
Ohio. 

Lingula  elegantula  Shaler=:L.  rectilateralis. 
Lingula  elliptica  Hall  (uon  Phillips)=L.  subelliptica. 

Ling^a(?)  elliptica  Emmons.  Cambrian. 

Lingula  elliptica  Emmons  (nou  Phillips,  1836),  American  Geology,  Pt.  II,  1855, 

p.  112. 
Loo.  Augusta  County,  Virginia. 
Oha.  This  species  belongs  to  another  genus.    The  specific  name  will  therefore 

not  conflict  with  that  of  Phillips. 

Lingula  elongata  Hall.  Trenton  (Ord.). 

Lingula  elongata  Hall,  Pal.  New  York,  1, 1847,  p.  97,  pi.  30,  fig.  5.— Billings,  Geol. 

Canada,  1863,  p.  161,  fig.  13o.— Whiteaves,  Pal.  Foss.,  Ill,  Pt.  Ill,  1897,  p.  165. 
Loc.  Lewis  County,  New  York;  Lake  Winnipeg,  Manitoba;  Ottawa,  Canada,  in 

the  Utica  terrane  (Ami). 

Idngola  ererensis  Bathbun.  Middle  Devonian. 

Lingula  ererensis  Rathbun,  Proc.  Boston  Soc.  Nat.  Hist.,  XX,  1879,  p.  16. 
Loc.  Erere,  Province  of  Para,  Brazil. 

Lingula  exilis  Hall=Lingulodiscina  exilis. 

Lingula  eva  Billings.  Black  Biver  (Ord.). 

Lingula  eva  Billings,  Canadian  Nat.  Geol.,  VI,  1861,  p.  150;— Geol.  Canada,  1863, 
p.  141,  fig.  73.— Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893, 
p.  341,  pi.  29,  figs.  5,  6. 

Loo,  Murray  Bay,  Canada ;  Fremont,  Winona  County,  Minnesota. 

Lingula  forbed  BUlings.  Lorraine  (Ord.). 

Lingula  forbeel  Billings,  Pal.  Fossils,  1, 1862,  p.  115,  fig.  96. 
Loc,  Anticosti. 

Lingula  gannensis  Herrick.  Waverly  (L.  Carb.). 

Lingula  gannensis  Herrick,  Bull.  Denison  Univ.,  IV,  1888,  pp.  12, 17,  pi.  3,  figs- 

2,3;— Geol.  Ohio,  VH,  1895,  pi.  22,  figs.  2, 3. 
Loc,  Qann,  Knox  County,  Ohio. 
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Lingnla  gibbota  Hall.  Niagara  (Sil.). 

Lingula  gibbosa  Hall,  Description  n.  sp.  Foss.  Waldron,  iDcLiana,  1879,  p.  13; — 
Eleventh  Rep.  State  Geol.  Indiana,  1882,  p.  284,  pL  27,  fig.  2  ;~Tran8.  Albany 
Institate,  X,  1883,  p.  69. 

Loc»  Waldron,  Indiana. 

Idngula  gorbyi  Miller.  Chouteau  (L.  Oarb.). 

Lingula  gorbyi  Miller,  Eighteenth  Ann.  Rep.  Oeol.  Survey  Indiana,  1894,  p. 

309,  pi.  9,  figs.  3, 4. 
Loo.  Sedalla,  Missouri. 

langnla  graoana  Bathbuo.  Middle  Devoniau. 

Lingula  gracana  Rathbun,  Bull.  Buflfalo  See.  Nat.  Sci.,  I,  1874,  p.  259,  fig.  2. 
Loo,  Erere,  Province  of  Para,  Brazil. 

TiingTila  halli  White.  Burlington  (L.  Garb.). 

Lingula  halli  White,  Proc.  Boston  Soc.  Nat.  Hist.,  IX,  1862,  p.  30. 
Loo.  Burlington,  Iowa. 

Idngula  howleyi  Matthew.  Lower  Ordovician. 

Lingula  howleyi  Matthew,  Trans.  Royal  Soc.  Canada,  2d  ser.,  1, 1896,  p.  259,  pi. 

1,  fig.  3. 
Loe,  Kelleys  Island,  Conception  Bay,  Newfoundland. 
Oht.  Appears  to  be  a  synonym  for  L.  murrayi  BillingB. 

Lingula  hurlbuti  N.  H.  Wincbell  =  Glossina  hurlbuti.  . 

Idngula  hnronensis  Billings.  -  Obazy  (Ord.). 

Lingula  huronensls  Billings,  Canadian  Nat.  Oeol.,  IV,  1859,  p.  433,  fig.  9; — Geol. 

Canada,  1863,  p.  124,  fig.  48. 
Loo,  St.  Joseph  Island,  Lake  Huron. 

Lingula  indianaenflis  Miller  and  Gurley.  Keokuk  (L.  Carb.). 

Lingula  indianensis  Miller  and  Gurley,  Bull.  Illinois  State  Mus.  Nat.  Hist.,  3, 

1893,  p.  69,  pi.  7,  fig.  1. 
Loo,  Crawfordsville,  Indiana. 

Idngula  ingeuB  Spencer.  Niagara  (Sil.). 

Lingula  ingens  Spencer,  Bull.  Univ.  State  Missouri,  1884,  p.  56; — Trans.  St. 

Louis  Acad.  Sci.,  IV,  1886,  p.  606,  pi.  8,  fig.  6. 
Loe,  Hamilton,  Ontario. 

Idngula  iuBularis  Billings.  Anticosti  (Sil.). 

Lingula  insularis  Billings,  Catalogue  Sil.  Fobs.  Anticosti,  1866,  p.  40. 
Loo,  Anticosti. 

Tiitigwlp.  iole  Billings.  Galciferous  (Ord.). 

Lingula  iole  BiUings,  Pal.  Fossils,  1, 1865,  p.  215,  fig.  199. 
Loo,  Near  Portland  Creek,  Newfoundland. 

Idngula  iowaensis  Owen.  Galena  (Ord.). 

Lingula  iowensis  Owen,  Geol.  Rep.  Iowa,  Wisconsin,  and  Illinois,  1844,  p.  70, 
pi.  15,  fig.  1.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  8,  pi.  1, 
fig.  14. — ^Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  349, 
pi.  29,  figs.  19-22.— Whiteaves,  Pal.  Foss.,  Ill,  Pt.  Ill,  1897,  p.  164. 

Lingula  quadrataf  Owen  (not  Eich.),  Geol.  Rep.  Wisconsin,  Iowa,  and  Minne- 
sota, 1851,  pi.  2B,  fig.  8.  [See  specimens  in  U.  8.  Nat.  Mus.,  Cat.  Invert. 
Foss.,  17873.] 

Lingula  quadrata  Hall,  Geol.  Wisconsin,  I,  1862,  p.  46,  fig.  1,  and  p.  435. — Meek 
and  Worthen,  Geol.  Survey  Illinois,  III,  1868,  p.  305,  pi.  2,  fig.  4. 

Lingulella  iowensis  Whitfield,  Geol.  Wisconsin,  IV,  1882,  p.  242,  pi.  9,  fig.  1. 

Loe,  Wisconsin;  Iowa;  Minnesota;  Illinois;  Lake  Winnipeg,  Manitoba. 
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LiDgula  ireiie  Billiiig8=Lingulella  Irene. 

Lingola  iris  Billings.  Oalciferoua  (Ord.). 

Lingnla  iris  Billings,  Pal.  Fossils,  I,  1865,  p.  301,  fig.  290. 
Loe,  Point  Levis,  Canada. 

Lmgnla  kingstoneiiBis  Billings.  Black  Eiver  (Ord.). 

Lingula  kingstonensis  Billings,  Pal.  Fossils,  1, 1862,  p.  48,  fig.  51; — Geol.  Canada, 

1863,  p.  141,  fig.  74. 
Loc.  Long  Island,  near  Kingston,  Canada. 

Lingula  lamellata  Hall,  1852  (partim,  nou  Hall,  1843) =L.  tasniola. 
lingula  lamellata  Hall.  Niagara  (Sil.). 

Lingula  lamellata  Hall,  Geol.  New  York;  Rep.  Fonrtli  Dist.,  1843.  p.  108,  fig. 
2;— Pal.  New  York,  II,  1852,  p.  249,  pi.  53,  figs.  1,  2  (nou  p.  55,  pi.  20,  fig. 
4=L.  tteniola).— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  16,  pi. 

I,  figs.  9,  10;  pi.  4K,  figs.  10-13. 

Loc.  Lockport  and  Rochester,  New  York ;  Hamilton,  Ontario. 

Lingula  leana  Hall=Glo8sina  leana. 

Lingula  ligea  Hall.  Hamilton-Portage  (Dev.). 

Lingula  ligea  HaU,  Thirteenth  Rep.  New  York  SUte  Cab.  Nat.  Hist.,  1860,  p. 

76;— Pal.  New  York,  IV,  1867,  p.  7,  pi.  1,  fig.  2.--Waloott,  Mon.  U.  8.  Geol. 

Survey,  VIII,  1884,  p.  107,  pi.  2,  fig.  2.— Clarke,  Bull.  U.  S.  Geol.  Survey,  16, 

1885,  p.  62. 
Lingula  ligea  var.  Hall,  Pal.  New  York,  IV,  1867,  p.  8,  pi.  2,  fig.  8. 
Lingnla  ligea f  Whitfield,  Annals  New  York  Acad.  Sci.,  V,  1891,  pp.  547,  573,  pi. 

II,  figs.  3, 4;— Geol.  Ohio,  VII,  1895,  p.  441,  pi.  7,  figs.  3,4;  p.  462. 

Loc.  Seneca  Lake,  Ithaca,  etc..  New  York;  Thedford,  Ontario  (Whiteaves); 
Delaware  County,  Ohio  (Whitfield) ;  Eureka  district,  Nevada. 

Lingula  ligea  nevadaeniis  Waloott.  Lower  Devonian. 

Lingula  ligea  var.  nevadensis  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p. 

107,  pi.  2,  fig.  3. 
Loo.  Eureka  district,  Nevada. 

Idngola  lingnlata  Hall  and  Clarke.  Clinton  (Sil.). 

Lingula  lingnlata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  173, 

pi.  4K,  fig.  5. 
Loe,  Hamilton,  Ontario. 

Lingula  loneniiB  Walcott.  Lower  Devonian. 

Lingula  lonensis  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  108,  pi.  13,  fig.  1. 
Loe,  Lone  Mountain,  Nevada. 

Tiitigwlp.  Ineretia  Billings.  Gasfie  No.  5  (Dev.). 

Lingula  luoretia  Billings,  Pal.  Fossils,  II,  1874,  p.  14,  fig.  3. 
Loe,  Cape  Bon  Ami,  Gasp^. 

Lingnla  lyeUi  Billings.  Cbazy  (Ord.). 

Lingula  lyelli  Billings,  Canadian  Nat.  Geol.,  IV,  1859,  p.  348,  fig.  1 ;  p.  431 ;— Geol. 

Canada,  1863,  p.  124,  fig.  49. 
Loe,  Alumette  Island. 

lingnla  maida  Hall.  Hamilton  (Dev.). 

Lingula  maida  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p.  20;— 

Pal.  New  York,  IV,  1867,  p.  9,  pi.  2,  fig.  13. 
Loe,  Motoow,  New  York. 
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Ling^iila  manni  Hall.  Corniferous  (Dev.). 

Lingnla  manni  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p. 
20;— Pal.  New  York,  IV,  1867,  p.  6,  pi.  2,  fig.  3.— Whitfield,  AnuaU  New  York 
Acad.  Sci.,  V,  1891,  p.  546,  pi.  11,  figs.  1,  2;— Geol.  Ohio,  VII,  1895,  p.  441, 
pi.  7,  figs.  1,  2. 

Zoc.  Delaware  County,  Ohio. 

Lmg^nla  mantelli  Billings.  Oalciferous  (Ord.). 

Lingula  mantelli  Billings,  Canadian  Nat.  Geol.,  IV,  1859,  p.  349,  figs,  le-lf  ;— 

Geol.  Canada,  1863,  p.  113,  fig.  20. 
Loc,  St.  Kustaohe,  Canada. 

Lingnla  (?)  manticnla  White.  Upper  Oambriau. 

Lingiilaf  manticnla  White,  Wheeler's  Expl.  Survey  west  100  Merid.,  Prel.  Rep., 

1874,  p.  9;— Ibidem,  Final  Rep.,  IV,  1875,  p.  52,  pi.  3,  fig.  2.— Walcott,  Mon. 
U.  S.  Geol.  Survey,  VIII,  1884,  p.  13,  pi.  9,  fig.  3;  pi.  11,  fig.  2. 

Loc.  Schell  Creek  Range,  Nevada. 

LiDgula  marginata  d'Orbigny  (noii  Phillips)=L.  submargiData. 
Lingula  matthewi  Hartt=Acrothele  inatthewi. 

Lingula  meeki  Herrick.  %  Waverly  (L.  Garb.). 

Lingula  meeki  Herrick,  Bull.  Denison  Univ.,  IV,  1888,  pp.  13,  18,  pi.  10,  fig. 

31 ;— Geol.  Ohio,  VII,  1895,  pi.  22,  figs.  7,  8. 
Loo.  Cuyahoga  Valley,  Ohio. 

lingnla  melie  Hall.  Waverly  (L.  Carb.). 

Lingula  melie  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p. 
24;— Pal.  New  York,  IV,  1867,  p.  14,  pi.  1,  figs.  3,  4.— Meek,  Pal.  Ohio,  II, 

1875,  p.  276,  pi.  14,  fig.  3.— Herrick,  Bull.  Denison  Univ.,  IV,  1888,  p.  13.— 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  12,  fig.  9;  pi.  1,  fig. 
32.— Herrick,  Geol.  Ohio,  VII,  1895,  pi.  20,  fig.  1 ;  pi.  22,  fig.  10. 

Loc,  Chagrin  Falls  and  Berea,  Ohio. 

lingnla  membranacea  Winchell.  Waverly  (L.  Carb.). 

Lingula  membranacea  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1863,  p. 
3.— Herrick,  Bull.  Denison  Univ.,  IV,  1888,  pp.  12,  17,  pi.  3,  fig.  4;— Geol. 
Ohio,  VII,  1895,  pi.  22,  fig.  4. 

Lingula  (Lingnlellaf )  membranacea  Meek,  Pal.  Ohio,  II,  1875,  p.  275,  pi.  14,  fig.  4. 

Loo.  Burlington,  Iowa;  Harts  Grove  and  Loudon villo,  Ohio;  Shafers,  Pennsyl- 
vania. 

Lingnla  metensiB  Terquem  ?  Lower  Lias  (Jurassic). 

Lingnla  cf.  metensis  (Terquem)  Moricke,  Neues  Jahrbuch  f.  Mineral.,  Beilage- 

band,  IX,  1894,  p.  58,  pi.  5,  fig.  10. 
Loc.  Sierra  do  la  Ternera ;  Mine  Amolones,  Chile. 

Lingula  miiniesotensis  N.  H.  Winchell=L.  elderi. 

Lingnla  minnta  Meek.  Hamilton  (Dev.). 

Lingnla  minuta  Meek,  Trans.  Chicago  Acad.  Sci.,  I,  1868,  p.  87,  pi.  13,  fig.  I. 
Loc.  Near  Fort  Resolution,  Great  Slave  Lake,  British  America. 

Lingnla  modesta  E.  O.  Ulrich.  Treuton-Lorraine  (Ord.). 

Lingula  modesta  Ulrich,  American  Geologist,  III,  1889,  p.  382,  fig.  4  on  p.  378.— 

Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  344,  pi.  29, 

fig.  41. 
Lingula  vnnhomi  Hall  and  Clarke  (non  Miller),  Pal.  New  York,  VIII,  Pt.  1, 1892, 

pi.  1,  fig.  4. 
Loc,  Covington  and  Frankfort,  Kentucky;  Lattners,  Iowa ;  Granger  and  Wykofi*, 

Minnesota. 
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Idng^nla  monei  (N.  H.  Winchell).  St.  Peters  (Ord.). 

Lingulepis  inorsensis  N.  H.  WiDchell,  Fourth  Aun.  Rep.  Geol.  Nat.  Hist.  Sur- 

vey  Minnesota,  1876,  p.  41,  fig.  6. 
Lingulepis  morsii  Miller,  N.  American  Geol.  Pal.,  1889,  p.  352. 
Lingula  morsii  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  62.— Sarde- 

son,  Bull.  Minnesota  Acad.  Nat.  Sci.,  IV,  1896,  p.  77,  pi.  4,  figs.  2,  3. 
Loo.  Near  Fountain,  Minnesota. 

Lmg^nla  mosia  HaU.  Upper  Cambrian. 

Lingula  mosia  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p. 

126,  pi.'  6,  tigs.  1-3;— Trans.  Albany  Institute,  V,  1867,  p.  102.— Sardeson, 

Bull.  Minnesota  Acad.  Nat.  Sci.,  IV,  1896,  p.  95. 
Loc,  Lagrange  Mountain,  Minnesota ;  Mazomanie,  Wisconsin.' 

Lingua  mtinsteri  d'Orbigny.  OrdoviciaD. 

Lingula  miinsterii  d'Orbigny,  Voyage  dans  I'Am^Srique  M^ridionale,  Pal.,  1842, 

p.  29,  pi.  2,  fig.  6. 
Lingula  miinsteri  A.  Ulrich,  N.  Jahrb.  f.  Mineral.,  Beilageband,  VIII,  1892,  p.  7. 
Loc.  Tacopaya,  etc.,  Bolivia. 

Lin^ala(?)  mnrrayi  BiUiDgs.  Upper  Cambrian. 

Lingula  mnrrayi  Billings,  Canadian  Nat.  Geol.,  n.  ser.,  VI,  1872,  p.  467,  fig.  3; — 

Pal.  Fossils.  II,  1874,  p.  66,  fig.  34. 
Loc,  Bell  Island,  Conception  Bay,  Newfoundland. 
Oha,  See  Lingula  howleyi. 

Lingnla  mytiloides  Sowerby.  Upper  Carboniferous. 

Lingula  mytiloides  Sowerby,  Mineral  Conchoiogy,  I,  1813,  p.  55,  tab.  19,  figs.  1, 
2.— Meek  and  Worthen,  Geol.  Survey  Illinois,  V,  1873,  p.  572,  pi.  25,  fig.  2. 
Loc.  Illinois. 

Ling^ola  nitida  Meek  and  Hayden.  Upper  Cretaceoos. 

Lingula  nitida  Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1861,  p. 

443.— Meek,  Rep.  U.  S^GeoL  Survey  Terr.,  IX,  1876,  p.  9,  pi.  28,  fig.  18.— 

White,  Eleventh  Rep.  U.  S.  Geol.  Survey  Terr.,  1879,  p.  205.— Whiteavee, 

Cont.  Canadian  Pal.,  I,  1885,  p.  29. 
Loo.  Mouth  of  Big  Horn  River,  Nebraska;  Sage  Creek,  Colorado;  Near  Irvine 

Station,  Canadian  Pacific  Railroad,  Canada. 

Lingula  norwoodi  James =Lingalop8  norwoodi. 
Lingula  nuda  Hall  (partiin)=L.  complanata. 

Lingula  nuda  Hall.  Hamilton  (Dev.). 

Lingula  nuda  HaU,  Sixteenth  Rep.  New  York  StUe  Cab.  Nat.  Hist.,  1863,  p.  22;— 

Pal.  New  York,  IV,  1867,  p.  10,  pi.  2,  figs.  5,  6  (non  fig.  4=L.  complanata). 
Loc.  Canandaigua  Lake,  New  York. 

Lingula  nympha  Billings.  Calciferous  (Ord.). 

Lingula  nympha  Billings,  Pal.  Fossils,  1, 1865,  p.  214,  fig.  198. 
Loe.  Table  Head,  Newfoundland. 

Lingula  oblata  Hall.  Clinton  (Sil.). 

Lingula  oblata  Hall,  Geol.  New  York ;  Rep.  Fourth  Dist.,  1843,  p.  77,  fig.  8  on  p. 

76;— Pal.  New  York,  II,  1852,  p.  64,  pi.  20,  fig.  2. 
Loc.  Sodns  and  Wolcott,  New  York. 

Lingula  obldnga  Conrad  (non  Eichwald)=L.  clintoni. 

Lingula  obtusa  Hall.  TrentouUtica  (Ord.). 

Lingnla  obtusa  Hall,  Pal.  New  York,  1, 1847,  p.  98,  pi.  30,  fig.  7.— Billings,  Geol. 
Canada,  1863,  p.  161,  fig.  137.— Whiteaves. Pal.  Foss.,  Ill,  Pt.  Ill,  1897,  p.  165. 
Loe.  MiddleTille,  New  York;  Lake  Winnipeg  and  Ottawa,  Canada. 
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Liogula  paliformis  Hall=Liogalella  paliformis. 

Idngula  papulosa  Emmons.  Trenton  (Ord.). 

Lingnla  papillosa  Emmons,  American  Geology,  Ft.  II,  1855,  p.  202,  fig.  64 ; — 

Manaal  Geol.,  I860,  p.  99,  fig.  in  text. 
Loc.  Unknown. 

Lin§nilft  paraoletni  Hall  and  Clarke.  Waverly  (L.  Carb.). 

Lingnla  paracletus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  10, 12, 

fig.  8 ;  p.  172. 
Loc.  Chardon,  Ohio. 

Idngula  parriflhi  Miller.  Upper  Carboniferous. 

Lingula  parrishi  Miller,  Eighteenth  Ann.  Rep.  Geol.  Survey  Indiana,  1894,  p. 

307,  pi.  8,  fig.  2 ;  pi.  9,  fig.  1. 
Loc,  Kansas  Cityy  Missouri. 

Lingnla  perlata  Hall.  Lower  Helderberg  (Dev.). 

Lingula  perlata  Hall,  Pal.  New  York,  III,  1859,  p.  156,  pi.  9,  figs.  3-5. 
Loc.  Albany  and  Schoharie  counties.  New  York. 

Lingula  perovata  Hall=Glossina  perovata. 
Lingula  perplexa  Hall=L.  subelliptica. 

Lingnla  perry!  Billings.  t  Chazy  (Ord.). 

Lingula  perryi  Billings,  Pal.  Fossils,  I,  1861,  p.  20,  fig.  23; — Geol.  Vermont,  II, 

1861,  p.  957,  fig.  363;— Geol.  Canada,  1863,  p.  274,  fig.  278. 
Loc.  Highgate  Spring,  Vermont. 

Lingnla  philomela  Billings.  Trenton  and  Lorraine  (Ord.). 

Lingula  philomela  Billings,  Pal.  Fossils,  I,  1862,  p.  49,  fig.  53; — Geol.  Canada, 
1863,  p.  161,  fig.  133.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pi.  1, 
fig.  8.— Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  342, 
pi.  29,  figs.  7,  8. 

Loc.  Montmorency^Falls,  Ottawa,  etc.,  Canada;  Florenceville,  Iowa. 

Ling^nla  plagemanni  Moricke.  Jurassic. 

Lingula  plagemanni  Moricke,  Neues  Jahrbnch  f.  Mineral.,  Beilageband,  IX,  1894, 

p.  59,  pi.  5,  fig.  9. 
Loc.  Canales  and  Caracoles,  Bolivia. 

Lingula  piiinaformis  Hall  s  Lingulepis  pinniformis. 
Lingula  polita  Hall=OboleUa  polita. 
Lingula  prima  Hall=Lingulepi8  prima. 
Lingula  procteri  Ulrich=L.  vanhorni. 

Lingnla  progne  Billings.  Trenton-TJtica  (Ord.). 

Lingula  progne  Billings,  Pal.  Fossils,  1, 1862,  p.  47,  fig.  50;— Geol.  Canada,  1863, 

p.  161,  tig.  134;  p.  201,  tig.  196. 
Loc.  Montreal,  Collingwood,  Ottawa,  etc.,  Canada. 

Lingula  punctata  Hall.  Hamilton  and  Ithaca  (Dev.). 

Lingula  punctata  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p. 

21;— Pal.  New  York,  IV,  1867,  p.  10,  pi.  1,  fig.  6.— Hall  and  Qlarke,  Pal.  New 

York,  VIII,  Pt.  I,  1892,  pp.  11, 17,  pi.  1,  figs.  26-28. 
Loc.  Canandaigua  Lake  and  Summit,  New  York;   Portage  group  at  Ithaca 

(WiUiams). 

Lingula  quadrata,  American  authors =L.  rectilateralis  and  L.  iowaensis. 
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Lingula  quebecensis  Billings.  Upper  Cambrian  and  Oalciferoas. 

LiDgula  quebecensis  Billings,  Pal.  Fossils,  I,  1862,  p.  72,  fig.  65;  pp.  72,  216; — 

Geol.  Canada,  1863,  p.  230,  fig.  241. 
Loc.  Point  Levis,  Sillery,  etc.,  Canada;  Cow  Head,  Newfoundland. 

Lingua  rectilatera  Hall.  Lower  Helderberg  (Dev.). 

Lingnla  rectilatera  Hall,  Pal.  New  York,  III,  1859,  p.  156,  pl.  9,  figs  6-8. 
Loc,  Albany  and  Schoharie  counties,  New  York;  Arisaig,  Nova  Scotia  (Ami). 

Lingnla  rectilateralis  Emmons.  Trenton-Lorraine  (Ord.). 

Lingula  reotilateralis  Emmons,  Geol.  New  York;  Rep.  Second  Dist.,  1842,  p. 

399,  fig.  6. 
Lingula  quadrata  Hall  (non  Eichwald),  Pal.  New  York,  I,  1847,  p.  96,  pl.  30,  fig. 

4;  p.  285,  pl.  79,  fig.  1.— Billings,  Canadian  Nat.  Geol.,  I,  1856,  p.  319,  fig. 

8.— Rogers,  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  820,  fig.  615.— Billings, 

Geol.  Canada,  1863,  p.  161,  fig.  131 ;— Catalogue  Sil.  Foss.  Anticosti,  1866,  p. 

10.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pl.  1,  fig.  13. 
Lingula  elegantula  Shaler,  Bull.  Mus.  Comp.  ZooL,  4,  1865,  p.  61. 
f Lingnla  quadrata  Miller,  Cincinnati  Quart.  Jour  Sci.,  II,  1875,  p.  9. 
Loc,  Rodman,  Lorraine,  Middleville,  Trenton  Falls,  etc..  New    York;  Ottawa 

etc.,  Canada;  Anticosti. 
Oha,  This  species  is  more  closely  related  to  L.  iowaensis  than  to  L.  qna<lrata 

Eichwald. 

Lingnla  rioiniformis  Hall.  Trenton  (Ord.). 

Lingula  riciniformis  Hall,  Pal.  New  York,  1, 1847,  p.  95,  pl.  30,  fig.  2.— WinchoU 
and  Sohnchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  343,  fig.  24 ;  pl.  29,  fig  9. 

Lingula  (Glossina)  riciniformis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I, 
1892,  pl.  1,  fig.  3. 

Loc.  Middleville,  New  York;  Charlesbonrg,  Canada;  St.  Paul,  Minnesota. 

Lingnla  rioiniformis  galenaensiB  Winchell  and  Schuchert.    Trenton  (Ord.). 

Lingnla  riciniformis  var.  galenensis  Winchell  and  Schuchert,  American  G<-ol., 

IX,  1892,  p.  284;— Minnesota  Geol.  Survey,  III,  1893,  p.  344,  pl.  29,  figs.  10, 11. 

Loc,  Near  Kenyon  and  Fountain,  Minnesota;  Neenah  and  Oshkoeh,  Wisconsin. 

Lin^^ila  rodrignezii  Bathbun.  Middle  Devonian. 

Lingula  rodrignezii  Rathbun,  Bull.  Buffalo  Soc.  Nat.  Sci.,  I,  1874,  p.  260. 
Loc,  Erere,  Province  of  Para,  Brazil. 

Lingula  scotica  Meek  (non  Davidson )= Glossina  waverlyensis. 
Lingnla  scotica  var.  nebraskensis  Meek= Glossina  nebraskenais. 

Lingnla  scntella  Hall  and  Clarke.  Chemung  (Dev.). 

Lingula  scutella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  171,  pl.  1, 

fig.  30. 
Loo,  Alleghany  County,  New  York. 

Lingnla  shnmardi  Cragin.  Lower  Cretaceous. 

Lingula  shumardi  Cragin,  Geol.  Survey  Texas;  Fourth  Ann.  Rep.,  1893,  p.  166. 
Loo.  Bonham-Sherman  road,  Fannin  County,  Texas. 

Lingnla  spathata  Hall.  Lower  Helderberg  (Dev.). 

Lingula  spathata  Hall,  Pal.  New  York,  III,  1859,  p.  157,  pl.  9,  figs.  7, 9, 11. 
Loc.  Albany  and  Schoharie  counties.  New  York;  Arisaig,  Nova  Scotia  (Ami). 

Lingnla  spatiosa  Hall = Glossina  spatiosa. 

Ling^nla  tpatnlata  Yanuxem.  Genesee  and  Portage  (Dev.). 

Lingula  spatulata  Vanuxem,  Geol.  New  York;  Rep.  Third  Dist.,  1842,  p.  168, 
fig.  3.— Hall,  Ibidem,  Rep.  Fourth  Dist.,  1843,  p.  223,  fig.  3;— Pal.  New  York, 
IV,  1867,  p.  13,  pl.  I,  tig.  1.— Clarke,  Bull.  U.  S.  Geol.  Survey,  16,  1885,  p.  26.— 
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Lmg^nla  spatnlata  Yanuxem — Gontinued. 

Tschemyschew,  M^moires  du  Comity  G^ologique  de  St.  P^tersbonrg,  1887, 

p.  116,  pi.  14,  fig.  29.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1802,  pi.  1, 

fig.  15. 
Lingula  spatulataf  Rathbun,  Bull.  Buffalo  Soc.  Nat.  Sci.,  I,  1874,  p.  258,  fig.  1 ; — 

Proc.  Boston  Soc.  Nat.  Hist.,  XX,  1879,  p.  16. 
Loc,  Lodi,  Seneca  Lake,  etc..  New  York ;  Portage  group  at  Ithaca,  New  York 

(Williams);  £rere.  Province  of  Para,  Brazil;  Urals  of  Russia. 

Ling^ala  stautoniana  Eathban.  Middle  Devonian. 

Lingula  stautoniana  Rathbun,  Bull.  Buffalo  Soc.  Nat.  Sci.,  1, 1874,  p.  259,  fig.  3. 
Loc,  Erere,  Province  of  Para,  Brazil. 

Lins^la(?)  striata  Emmous.  Cambrian. 

Lingula  striata  Emmons,  American  Geology,  Pt.  II,  1855,  p.  112,  pi.  1,  fig.  17 ; — 

Manual  Geol.,  1860,  p.  88,  fig.  74. 
Loc.  Augusta  County,  Virginia. 

Ling^nla  subelliptica  d'Orbigny.  Clinton  (Sil.). 

Lingula  elliptica  Hall  (non  Phillips),  Ceol.  New  York;  Rep.  Fourth  Dist.,  1843, 

p.  76,  fig.  7. 
Lingula  subelliptica  d'Orbigny,  Prodrome  de  Pal.,  1,  1850,  p.  34. 
Lingula  perplexa  Hall,  Miller's  American  Pal.  Fossils,  1877,  p.  244. 
Loc.  Wolcott,  New  York. 

Lingnla  submarginata  d'Orbigny.  Ordovician. 

Lingula  marginata  d'Orbigny,  Voyage  dans  PAm^rique  M^ridiouale,  Pal.,  1842, 

p.  28,  pi.  2,  fig.  5. 
Lingula  submarginata  d'Orbigny,  Prodrome  de  Pal.,  I,  1850,  p.  14. 
Loc.  Taoopaya,  Bolivia. 

Lingula  suboblonga  d'Orbigny=L.  clintoni. 

Lingula  subspatulata  Meek  and  Worthen  (non  Hall  and  Meek)=Bar- 

roisella  subspatulata. 
Lingula  subspatulata  Hall  and  Meek.  Upper  Cretaceous. 

Lingula  subspatulata  Hall  and  Meek,  Mem.  American  Acad.  Atts  Science,  n. 

ser.,  V,  1854-1856,  p.  380,  pi.  1,  fig.  2.— White,  Rep.  Geogr.  Geol.  Survey  west 
•    100th  Merid.,  IV,  1875,  p.  169,  pi.  15,  fig.  4. 
Lingnla  subspatulata f  Whiteaves,  Cont.  Canadian  Pal.,  I,  1889,  p.  18.5. 
Loc.  Near  Red  Cedar  Island,  Nebraska;  near  old  Fort  Wingate,  New  Mexico; 

Gnlling  River,  Manitoba. 

Lingula  tseniola  Hall  and  Clarke.  Clinton  (Sil.). 

Lingula  lamellata  Hall  (partim).  Pal.  New  York,  II,  1852,  p.  55,  pi.  20,  fig.  4. 
Lingula  ta^niola  Hall  and  Clarke,  Ibidem,  VIII,  Pt.  I,  1892,  pp.  18,  173,  pi.  4K, 

fig.  8. 
Loc,  Clinton,  New  York ;  Hamilton,  Ontario. 

Lingula  thedfordensiB  Whiteaves.  Haniiltoii  (Dev.). 

Lingula  thedfordensis  Whiteaves,  Extract  Cont.  Canadian  Pal.,  I,   1887,  p.  3, 

pi.  15,  fig.  1 ; — Cont.  Canadian  Pal.,  I,  1889,  p.  Ill,  pi.  15,  fig.  1. 
Loc.  Thedford,  Ontario. 

Lingula  tighti  Herrick.  Upper  Carboniferous. 

Lingula  tighti  Herriok,  Bull.  Denison  Univ.,  II,  1887,  p.  43,  pi.  4,  fig.  5. 
Loc.  Newark,  Ohio. 

Lingula  trentonensis  Conrad ^Glossiiia  trentoiiensis. 
LiDgula  triangulata  l!^ettelroth=Glo88ina  triaiigulata. 
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lingola  triquetra  Clarke.  Portage  (Dev.). 

Lingula  triquetra  Clarke,  Bnll.  U.  S.  Geol.  Survey,  16,  1885,  p.  62,  pi.  3,  fig.  11. 
Loo,  Ontario  County,  New  York. 

JAngniA  tmncata  Sowerby.  Neocomian  (Gret.). 

Lingnla  trnnoata  Sowerby,  Trans.  Geol.  Soo.  London,  IV,  1836,  pi.  14,  fig.  15. — 
Davidson,  British  Cret.  Brach.,  Pal.  Soc,  1852,  p.  6,  pi.  1,  figs.  27,  28,  31.— 
Behrendsen,  Zeit.  der  Deutischen  Geol.  Gessel.,  XLIV,  1892,  p.  27. 

Loo.  Europe ;  Arrogo,  Tringnico,  Argentine  Republic. 

Lingfola  mnbonata  Cox.  Upper  Carboniferoas. 

Lingula  umbonata  Cox,  Owen's  Geol.  Survey  Kentucky,  III,  1857,  p.  576,  pi.  10, 
fig.  4.— White,  Thirteenth  Rep.  State  Geol.  Indiana,  1884,  p.  120,  pi.  25, 
fig.  14.--Herrick,  Bull.  Denison  Univ.,  II,  1887,  p.  144,  pi.  14,  fig.  2.— Reyes, 
Proc.  Acad.  Nat.  Sci.  Philadelphia,  1888,  p.  226;— Geol.  Survey  Missouri,  V, 
1895,  p.  38,  pi.  a5,  fig.  4. 

Loc,  Crittenden,  Union,  and  Hancock  counties,  Kentucky;  Newark,  Ohio;  Des 
Moines,  Iowa;  Clinton  and  Kansas  City,  Missouri. 

Lingnla  vanhomi  Hall  and  Clarke  (partim)=L.  modesta. 

Lingula  yanhomi  Miller.  Trenton  and  Lorraine  (Ord.). 

Lingnla  vanhomi  MiUer,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  9,  fig.  1; — 

Eighteenth  Rep.  Geol.  Survey  Indiana,  1894,  p.  309. 
Lingula  procteri  Ulrich,  American  Geologist,  III,  1889,  p.  377,  fig.  1. — Hall  and 

Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892.  p.  12,  pi.  1,  figs.  5-7. 
Loc,  Versailles,  Indiana;  Covington  and  Burgin,  Kentucky. 
Ohs.  An  examination  of  the  type  specimen  led  to  the  ahove  synonymy. 

Lmgnila  varsaviensis  Worthen.  Warsaw  (L.  Carb.). 

Lingula  varsoviense  Worthen,  Bull.  Illinois  State  Mus.  Nat.  Hist.,  2,  1884,  p. 

24;— Geol.  Survey  Illinois,  VIII,  1890,  p.  104,  pi.  11,  fig.  8. 
Loo,  Warsaw  and  Hamilton,  Illinois. 

Lingula  waverlyensis  Herrick=Glo8siiia  waverlyensis. 

Ling^nla  whitfieldi  Ulrich.  Lorraine  (Ord.). 

Lingula  whitfieldi  Ulrich,  American  Geologist,  III,  1889,  p.  381,  fig.  3  on  p.  378. 
Loc.  Covington,  Kentucky. 

Lingnla  white!  Walcott.  Lower  Devonian. 

Lingula  whitii  Walcott,  Mon.  U.  S.  Geol.  Survey, VIII,  1884, p.  109,  pi.  13,  fig.  3.— 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  11,  pi.  1,  fig.  31. 
Loo.  Eureka  district,  Nevada. 

Lingula  winona  Hall=Lingule]la  winona. 

LINOULASMA  E.  O.  Ukich.  Genotype  L.  schucherti  Ulrich. 

Lingulasma  Ulrich,  American  Geologist,  III,  1889.  p.  383. — Hall  and  Clarke,  Pal. 
New  York,  VIII,  Pt.  1. 1892,  pp.  24, 46,  163.— Winchell  and  Schuchert,  Min- 
nesota Geol.  Survey,  III,  1893,  p.  353. — Hall  and  Clarke,  Eleventh  Ann.  Rep. 
New  York  State  Geologist,  1894,  p.  335. 

Lingulelasma  Miller,  N.  American  Geol.  Pal.,  1889,  p.  351. 

Linf^nlaama  g^enaense  Winchell  and  Schuchert.  Galena  (Ord.). 

Lingulasma  galenensis  Winchell  and  Schuchert,  American  Geol.,  IX,  1892,  p. 

285;— Minnesota  Geol.  Survey,  III,  1893,  p.  354,  pi.  30,  figs.  1-4. 
Loc,  Fillmore  and  Goodhue  counties,  Minnesota;  Decorah,  Iowa;  Neenah  and 

Oshkosh,  Wiscousin. 
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schucherti  Ulrich.  Lorraine  (Ord.). 

Lingulasma  schucherti  Ulrich,  American  Geologist,  III,  1889,  p.  389,  fig.  5  on  p. 

378.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  24,  pi.  2,  figs. 

17-23* 
Lingnlelasma  schucherti  Miller,  N.  American  Geol.  Pal.,  1889,  p.  351. 
Loc,  Wilmington  and  Savanna,  Illinois. 

UHOULELLA  Salter.  Oenotjrpe  Lingala  davisi  McCoy. 

Lingalella  Salter,  Mem.  Geol.  Sarvey  Great  Britain,  III,  1866,  p.  333.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  55,  163 ;— Eleventh  Ann.  Rep. 
New  York  State  Geologist,  1894,  p.  232. 

Lingalella  afflnis  Billings =Lingalobolu8  afflnis. 

Lingalella  ampla  (Owen).  Middle  Oambrian. 

Lingala  ampla  Owen,  Geol.  Rep.  Wisconsin,  Iowa,  and  Minnesota,  1852,  p.  583, 
pi.  IB,  fig.  5.— Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863, 
p.  125,  pi.  6,  fig.  10;— Trans.  Albany  Institute,  V,  1867,  p.  101. 

Loc,  Trempealean,  Wisconsin;  Winona,  Minnesota. 

Lingnlella  anrora  Hall.  Upper  Oambrian. 

Lingola  aurora  Hall,  Ann.  Geol.  Rep.  Wisconsin,  1861,  p.  24; — Geol.  Snrv.  Wis- 
consin, 1, 1862,  p.  21,  fig.  4;  p.  435; — Sixteenth  Rep.  New  York  State  Cab. 
Nat.  Hist.,  1863,  p.  126,  pi.  6,  figs.  4,  5;— Trans.  Albany  Institute,  V,  1867, 
p.  103. 

Lingalella  aurora  Hall,  Twenty-third  Rep.  New  York  State  Cab.  Nat.  Hist., 
1873,  p.  244.— Hall  and  CUrke,  Pal.  iNew  York,  VIII,  Pt.  1, 1892,  pi.  2,  figs. 
12,  13. 

Loo.  Mazomanie,  Wisconsin;  Osceola,  Wisconsin,  and  Otisville,  Minnesota  (Sar- 
deson). 

Linpilella(?)  biUingsaxLa  (Whiteaves).  Upper  Oambrian. 

Lingula  billingsana  Whiteaves,  American  Jour.  Sci.,  3d  ser.,  XVI,  1878,  p.  226. 
Lingula  cfk*.  billingsiana  Matthew,  Trans.  Royal  Soc.  Canada,  X,  1^,  p.  93,  pk 

16,  fig.  6. 
Loc,  Conception  Bay,  Newfoundland. 

Lingalella  csBlata  (Hall).  Lower  Oambrian. 

Orbicnla  cselata  Hall,  Pal.  New  York,  I,  1847,  p.  290,  pi.  79,  fig.  9. 

Obolella  caelata  Billings,  Canadian  Nat.  Geol.,  2d  ser.,  VI,  1871,  p.  218. 

Obolella  (Obolus)  cielata  Ford,  American  Jour.  Sci.,  3d  ser.,  II,  1871,  p.  33. 

Lingnlella  caslata  Ford,  Ibidem,  XV,  1878,  p.  127.— Walcott,  Bull.  U.  S.  Geol. 
Survey,  30,  1886,  p.  95,  pi.  7,  fig.  1;— Tenth  Ann.  Rep.  U.  S.  Geol.  Survey, 
1891,  p.  607,  pi.  67,  fig.  1.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892, 
p.  57,  pi.  2,  figs.  1-4. 

Lingula  f  caolata  Matthew,  Trans.  New  York  Acad.  Sci.,  XIV,  1895,  p.  126. 

Loc.  Troy  and  Schodack  Landing,  New  York;  New  Brunswick. 

Lingalella  cincinnatiensis  Hall  and  Whitfield  =:Lingala  cincinnatiensis. 
Lingulella(?)  onneata  Matthew.  Lowest  Ordovician. 

Lingulella(f)  cnneata  Matthew,  Trans.  Royal  Soc.  Canada,  X,  1894,  p  92,  pi.  16, 

fig.  5. 
Loc.  Hardingville,  New  Brunswick. 

Lingnlella  dawsoni  Matthew.  Middle  Oambrian. 

Lingulaf  dawsoni  (Matthew  MS.)  Waloott,  Bull.  U.  S.  Geol.  Survey,  10,  1884, 

p.  15,  pi.  5,  fig.  8. 
Lingnlella  dawsoni  Matthew,  Trans.  Royal  Soc.  Canada,  III,  1886,  p.  33,  pi.  5, 

fig.  9.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  58,  pi.  2,  fig.  5. 
Loc.  Portland,  etc.,  New  Brunswick. 
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Lingolella  ella  (Hall  and  Whitfield).  Lower  and  Middle  Cambrian, 

Lingulepis  ella  Hall  and  Whitfield,  King's  U.  S.  Geol.  Ezpl.  40th  ParL,  IV, 
1877,  p.  232,  pi.  l,.flg.  8. 

Liogalella  ella  Waloott,  Bull.  U.  8.  Geol.  Survey,  30, 1886,  p.  97,  pi.  7,  fig.  2;  pi. 
8,  fig.  4;— Tenth  Ann.  Rep.  U.  S.  Geol.  Survey,  1891,  p.  607,  pi.  67,  fig.  2.— 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  58,  figs.  19-21. 

Loc,  Wasatch  Range,  Utah;  near  Pioche,  Nevada. 

Lingnlella  granvilleiuis  Walcott.  Lower  Cambrian. 

Lingulella  grauvillensis  Walcott,  American  Jonr.  Sci.,  3d  ser.,  XXXIV,  1887,  p. 

188,  pi.  1,  fig.  15;— Tenth  Ann.  Rep.  U.  S.  Geol.  Survey,  1891,  p.  607,  pi.  67,  fig. 

4.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  58. 
Lingulella  cfr.  grauvillensis  Matthew,  Trans.  New  York  Aoad.  Sci.,  XIV,  1895, 

p.  114. 
Loc.  North  Granville,  New  York ;  f  New  Brunswick. 

Linpilella(?)  inflata  Matthew.  Middle  Cambrian. 

Lingulella f  inflata  Matthew,  Trans.  Royal  Soo.  Canada,  III,  1886,  p.  33,  pi.  5, 

fig.  7;— Trans.  New  York  Acad.  Sci.,  XIV,  1895,  p.  127,  pi.  5,  fig.  3. 
Loc.  Hanford  Brook,  St.  Martins,  New  Brunswick. 

Ling^ella  inflata  ovaliB  Matthew.  t  Middle  Cambrian. 

Lingulella  inflata  var.  ovalis  Matthew,  Trans.  New  York  Acad.  Sci.,  XIV,  1895, 

p.  127,  pi.  5,  fig.  4. 
Loe.  Hanford  Brook,  New  Brunswick. 

Idng^lla  Irene  (Billings).  Upper  Cambrian  and  Calciferons. 

Lingula  Irene  Billings,  Pal.  Fossils,  1, 1862,  p.  71,  fig.  64;— Geol.  Canada,  1863, 

p.  230,  fig.  240. 
Loe.  Point  Levis,  Canada. 

Lingpilella  IsBvifl  Matthew.  Upper  Cambrian. 

Lingulella  Isevis  Matthew,  Trans.  Royal  Soc.  Canada,  IX,  1892,  p.  39,  pi.  12,  figs. 

4a,  4b. 
Loc.  Near  St.  John,  New  Brunswick. 

lanpilella  lambomi  Meek.  tUpper  Cambrian. 

Lingulella  lambomi  Meek,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1871,  p.  185,  fig. 

L^Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  38,  pi.  35,  fig.  5. 
Loe.  Madison  County,  Missouri. 

Idng^Ua  ling^iloides  Matthew.  Middle  Cambrian. 

Lingulella  linguloides  Matthew,  Trans.  Royal  Soc.  Canada,  III,  1888,  p.  34,  pi.  5, 

fig.  8. 
Loe,  Porters  Brook,  St.  Martins,  New  Brunswick. 

Lingnlella  maooonelli  Walcott.  Middle  Cambrian. 

Lingulella  macconelli  Walcott,  Proc.  U.  S.  Nat.  Museum,  XI,  1888,  p.  441. 
Loc.  Mt.  Stephens,  British  Columbia. 

langolella  martinensis  Matthew.  Middle  Cambrian. 

Lingulella  martinensis  Matthew,  Trans.  Royal  Soc.  Canada,  IV,  1890,  p.  155,  pi. 

8,  fig.  4;— Trans.  New  York  Acad.  Sci.,  XIV,  1895,  p.  113,  pi.  2,  fig.  6. 
Loo.  Hanford  Brook,  New  Brunswick. 

Lingnlella  minnta  Hall  and  Whitfield.    Up.  Camb.  and  Pogonip  (Ord.). 

LinguleUaf  minnta  Hall  and  Whitfield,  King's  U.  S.  Geol.  Expl.  40th  Pari..  IV, 
1877,  p.  206,  pi.  1,  figs.  3,  4.— Walcott,  Mon.  U.  S.  Geol.  Survey.  VIH,  1884, 
p.  18. 

Loe,  Eureka  district,  Nevada. 
Bull.  87 17 
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Li2ig^ella(?)  palifonnis  Hall.  Hamilton  (J>ev.). 

Lingula  paliformie  Hall,  Tbiiteenth  Reji.  New  York  State  Cab.  Nat.  Hi8t.,  1>>60, 

p.  76,  fig.  1. 
Lingola  palaeformis  Hall,  Pal.  New  York,  IV,  1867,  p.  8,  pi.  1,  fig.  7.— Whitlield, 

Geol.  Wisconsin,  IV,  1882,  p.  324,  pi.  25,  fig.  10. 
Lingalellaf  palseformis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 

59,  64,  pi.  2,  figs.  6-8. 
Xoo.  Caynga  Lake,  New  York;  Milwaakee,  Wisconsin. 

Linpilella  radula  Matthew.  Middle  Cambrian. 

Lingnlella  radnla  Matthew,  Trans.  Royal  See.  Canada,  VIII,  1891,  p.  U7,  pi.  15, 

figs.  7,  8. 
Loo,  St.  John,  New  Brunswick. 

Ling^ella  roberti  Matthew.  Lower  Ordovician. 

Lingulella  roberti  Matthew,  Trans.  Royal  Soc.  Canada,  2d  ser.,  I,  1896,  p.  256, 

pi.  1,  fig.  2. 
Loc,  Cape  Breton,  Nova  Scotia. 

Ling^ella  selwyni  Matthew.  Lower  Ordovician. 

Lingnlella  selwyni  Matthew,  Trans.  Royal  Soc.  Canada,  2d  ser.,  I,  1896,  p.  255, 

pl.  1,  fig.  1. 
Loc,  Cape  Breton,  Nova  Scotia. 

Lingulella t  spissa=Sph£erobolus  spissus. 

Lingnlella  starri  Matthew.  Middle  Cambrian. 

Lingulella  starri  Matthew,  Trans.  Royal  Soc.  Canada,  VIII,  1891,  p.  146,  pl.  15, 

figs.  5,  6. 
Loo,  St.  Johns,  New  Brunswick. 

Lingulella  starri  minor  Matthew.  Upper  Cambrian. 

Lingulella  starri  var.  minor  Matthew,  Trans.  Royal  Soc.  Canada,  IX,  1892,  p.  58. 
Loo,  Near  St.  John,  New  Brunswick. 

Lingnlella  stoneana  Whitfield.  Upper  Cambrian. 

Lingula  aurora  ^ar.  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863, 
p.  127,  pl.  6,  figs.  6-8;— Trans.  Albany  Institute,  V.  1867,  p.  104;— Twenty- 
third  Rep.  New  York  State  Cab.  Nat.  Hist.,  1873,  pl.  13,  fig.  5. 

ikngulella  stoneana  Whitfield,  Geol.  Wisconsin,  IV,  1882,  p.  334,  pl.  27,  figs.  6, 
7.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pl.  2,  figs.  9-11. 

Loc,  Prairie  du  Sac  and  Mazomanie,  Wisconsin. 

Lingnlella  winona  (Hall).  Middle  Cambrian. 

Lingula  winona  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p. 

126,  pl.  6,  fig.  9;— Trans.  Albany  Institute,  V,  1867,  p.  102.— Sardeson,  Bull. 

Minnesota  Acad.  Nat.  Sci.,  IV,  1896,  p.  96. 
Loc,  Lansing,  Iowa;  Wisconsin. 

LIHOULEFIS  Hall.  Genotype  Lingala  pinniformis  Owen. 

Lingulepis  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p.  129.— 
Meek  and  Hayden,  Pal.  Upper  Missouri,  Smithsonian  Cont.  to  Knowl.,  XIV, 
172,  1864,  p.l.— Hall,  Trans.  Albany  Institute,  V,  1867,  p.  106.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  59,  163;— Eleventh  Ann.  Rep. 
New  York  State  Geologist,  1894,  p.  231. 

Oh;  The  essential  difference  between  Lingulepis  and  Lingulella  is  that  the  ven- 
tral beak  of  the  former  is  often  much  attenuated.  The  amount  of  attenua- 
tion, however,  is  often  a  very  changeable  feature  in  specimens  of  a  species 
from  a  locality.  It  is  this  variation  and  the  want  of  lar^*)  collections  that 
has  lead  to  the  making  of  too  many  species  of  Liugulepis. 
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Lingulepifl  acuminata  (Conrad).  Upper  Cambrian. 

Lingula  acuminata  Conrad,  Third.  Ann.  Rep.  New  York  Geol.  Survey,  1839,  p. 
64.— Han,  Pal.  New  York,  1, 1847,  p.  9,  with  ftg.— Billings,  Geol.  Canada,  1863, 
p.  102,  fig.  8.— Matthew,  Trans.  Royal  Soc.  Canada,  2d  ser.,  1, 1896,  p.  257,  pi. 
2,  fig.  5. 

Lingula  antiqua  Kmrnons,  Geol.  New  York;  Rep.  Second  Dist.,  1842,  p.  268,  tig. 
68.— Hall,  Pal.  New  York,  I,  1847,  p.  3,  pi.  1,  fig.  3.— Emmons,  American 
Geology,  Pt.  II,  1855,  p.  202,  pi.  4,  fig.  7. 

Glossina  acuminata  Hall  and  Clarke.  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  1, 
figs,  i,  2. 

Loc,  Saratoga  and  Franklin  counties,  etc..  New  York;  Lansdowne,  Bastard,  ami 
Beverly,  Canada. 

Ohs,  The  material  of  this  species  in  the  collection  of  the  U.  S.  Geological  Sur- 
vey has  specimens  which  are  difficult  to  separate  from  L.  pinniformis  and 
L.  dakotensis,  and  there  is  every  gradation  between  these  and  L.  acuminata. 
See  L.  pinniformis. 

Lingnlepis  acutangulus  (Roemer).  Upper  Cambrian. 

•  _ 

Lingula  acutangula  Roemer,  Texas,  1849,  p.  420; — Kreidebildung  Texas,  1852,  p. 

90,  pi.  11,  fig.  10. 
Loc,  Burnett  and  Llano  counties,  Texas. 

Lingulepis  afiinis  =  Lingulobolas  affinis. 

long^epis  cuneolns  Whitfield.  Upper  Cambrian. 

Lingulepis  cuneolus  Whitfield,  Powell's  Geol.  Geogr.  Survey  Rocky  Mountain 
Region,  Prel.  Rep.,  1877,  p.  8;— Ibidem,  Final  Rep.,  1880,  p.  336,  pi.  2, 
figs.  5,  6. 

Lingulepis  perattenuatus  Whitfield,  Ibidem,  Prel.  Rep.,  1877,  p.  9; — Final  Rep., 
1880,  p.  337,  pi.  2,  figs.  7-9. 

Loc,  Red  Canyon  Creek,  Black  Hills,  South  Dakota. 

Lingulepis  dakotensis  Meek  and  Hayden  =  L.  pinniformis. 
Lingulepis  ella  Hall  and  Whitfield=Lingulella  ella. 

Lingiilepi8(?)  msBra  Hall  and  Whitfield.    Up.  Camb.  and  Pogonip  (Ord.). 

Lingulepis  maera  HaU  and  Whitfield,  King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV,  1877, 
p.  206,  pi.  1,  figs.  5-7.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  12. 
Lingulepis!  m»ra  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  61. 
Loc,  Secret  Canyon,  Ruby  Hill,  and  Eureka  district,  Nevada. 

Lingulepis  matinalis  Hall.  Upper  Cambrian. 

Lingulepis  pinnaformis  HaU,  Sixteenth  Kep.  New  York  State  Cab.  Nat.  Hist., 

1863,  p.  130;— Ibidem,  1863,  p.  130,  pi.  6,  figs.  12,  13. 
Oha.  A  distinct  species  occurring  in  numbers  in  a  blue  shale  just  above  the  trap 

at  St.  Croix  Falls,  Wisconsin. 

Lingulepis  minima  Whitfield=:L.  prima. 
Lingulepis  minuta  Hall  and  Whitfield=:Obole]la  whitfieldi. 
Lingulepis  morsensis  N.  H.  Winchell= Lingula  morsei. 
Lingulepis  perattenuata  Whitfield=L.  cuneolus. 

Lingulepis  pioniformis  (Owen).  Upper  Cambrian. 

Lingula  antiqua  and  prima  (non  Emmons,  Hall,  1847)  Foster  and  Whitney,  Geol. 

Rep.  Lake  Superior  Dist.,  II,  1851,  p.  204,  pi.  23,  figs.  1,  2.— Hall,  Geol. 

Wisconsin,  I,  1862,  p.  21,  fig.  3. — Hayden,  American   Jour.  Soi.,  2d  ser., 

XXXIII,  1863,  p.  78. 
Lingula  pinnaformis  Owen,  Geol.  Survey  Wisconsin,  Iowa,  Minnesota,  1852,  p. 

583,  pi.  IB,  figs.  4,  6,8.— Hall,  Geol.  Wisconsin,  I,  1862,  pp.  21,  435,  fig.  3, 
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Lingolepis  pinniformis  (Owen) — Continued. 

Orbicula  prima  Owen,  Oeol.  Survey  Wisconsin,  Iowa,  Minnesota,  1852,  figs.  17, 19. 
Lingulepis  piuuaformis  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1863,  p.  129,  pi.  6,  figs.  14-16 ;~-Trans.  Albany  Institute,  V,  1867,  p.  107.— 

Whitfield,  Powell's  Geol.  Geogr.  Survey  Rucky  Mountain  Region,  1880,  i». 

335,  pi.  2,  figs.  1-4;— Geol.  WUconsin,  IV,  1882,  p.  169,  pi.  1,  figs.  2,  3. 
Lingulepis  pinniformis  and  dakotensis  Meek  and  Hayden,  Pal.  Upper  Missouri, 

Smithsonian  Cont.  to  KnowL,  XIV,  172,  1864,  pp.  2,  3,  pi.  1,  fig.  1. 
Lingulepis  dakotensis  Whitfield,  Powell's  Geol.  Geogr.  Survey  Rocky  Mountain 

Region,  1880,  p.  337,  pi.  2,  figs.  10,  11. 
Lingulepis  pinniformis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  60, 

figs.  22,  23;  pi.  1,  figs.  35,  36. 
Loc.  Falls  of  St.  Croix,  Hudson,  etc..  Wisconsin;  Black  Hills,  South  Dakota. 
Oha,  This  species  also  occurs  at  Ausable  Chasm  and  Whitehall,  New  York,  and 

are  there  regarded  as  L.  acuminata.    It  may  be  advisable  to  refer  Owen's 

species  to  L.  acuminata  (Conrad). 

Lingulepis  prima  Meek  and  Hayden =Obolella  polita. 

Lingulepis  prima  (Hall).  Upper  Cambrian. 

Lingula  ovata  Emmons,  Geol.   New   York;   Rep.   Second   Dist.,   1842,   p.   105 

(undefined). 
Lingula  prima  (Conrad  MS.)  Hall,  Pal.  New  York,  1,  1847,  p.  3,  pi.  1,  fig.  2.— 

Emmons,  American  Geology,  Pt.  II,  1855,  p.  202. 
Obolella  prima  Whitfield,  Bull.  American  Mus.  Nat.  Hist.,  I,  1884,  p.  142,  pi.  14, 

figs.  3-5. 
Lingulepis  minima  Whitfield,  Ibidem,  1884,  p.  141,  pi.  14,  figs.  1,  2. 
Lingnlellaf  prima  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  69. 
Loc,  Keeseville,  Essex,  etc..  New  York;  fBlftck  Hills,  South  Dakota. 

Lingulepis  primiformis  Whitfield.  Upper  Cambrian. 

Lingulepis  primseformis  Whitfield,  Ludlow's  Rep.  Reconn.  Black  Hills  South 

Dakota,  1875,  p.  103,  pi.  1,  fig.  4. 
Loc.  Black  Hills,  South  Dakota. 

LDrOULOBOLUS  Matthew.  Genotype  Lingnlella(  ?)  afflnis  BiUings. 

Lingulobolus  Matthew,  Trans.  Royal  Soc.  Canada,  2d  ser.,  1,  189r),  p.  260. 

langnloboliu  affinis  (BiUings).  Lower  Ordovician. 

Lingulellaf  afflnis  Billings,  Canadian  Nat.  Geol.,  n.  ser.,  VI,  1872,  p.  468,  fig. 

4 ;— Pal.  Fossihi,  II,  1874,  p.  67,  fig.  35. 
Lingulepis  afflnis  Walcott,  American  Jour.  ScL,  3d  ser.,  XXXVII,  1889,  p.  381. 
Lingulobolus  afflnis  Matthew,  Trans.  Royal  8oo.  Canada,  2d  ser.,  I.,  1896,  p.  261, 

pi.  1,  fig.  4. 
Loc,  Bell  Island,  Newfoundland. 

Lingulobolus  afflnis  ouneata  Matthew.  Lower  Ordovician. 

Liugulobolus  afflnis  var.  cuneata  Matthew,  Trans.  Royal  Soc.  Canada,  2d  ser., 

I,  1896,  p.  262,  pi.  1,  figs.  4e,  4d. 
Loc.  Great  Bell  Island,  Conception  Bay,  Newfoundland. 

LIirGULODISCIHA  Whitfield.  Genotype  Lingula  exilis  Hall. 

Lingulodiscina  Whitfield,  BnU.  American   Mub.  Nat.  Hist.,  Ill,  1890,  p.   122, 

figs.  1-8. 
CEhlertella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1890,  pp.  133, 168:— Elev- 

euth  Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  257. 

Lingulodi8€ina(?)  oonnata  (Walcott).  Lower  Carboniferous. 

Discina  connata  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  214,  pi.  7,  fig.  3. 
Loc,  Eureka  district,  Nevada. 
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Lingolodiacina  exilis  (Hall).  Marcellus  (Dev.). 

Lingala  exilis  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  I860,  p.  77,  fig. 

2;— Pal.  New  York,  IV,  1867,  p.  7,  pi.  1,  figs.  8, 9. 
LingulodiHCiDa  exilis  Whitfield,  Bull.  American  Mus.  Nat.  Hist.,  Ill,  1890,  p.  122, 

figs.  l-<8. 
hoc,  Schoharie  County,  New  York. 

LingolodiBoina  newberryi  (Hall).  Waveily  (L.  Carb.). 

Discina  newberryi  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  30; — 

Pal.  New  York,  IV,  1867,  p.  25,  pi.  1,  figs.  10, 11. 
Discina  (Orbiculoidea)  newberryi  Meek,  Pal.  Ohio,  II,  1875,  p.  277,  pi.  14,  fig.  1. 
DUcina  newberryi  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  213,  pi.  18, 

fig,  3. — Keyes,  Geol.  Survey  Missouri,  V,  18^,  p.  40. 
Orbiculoidea  newberryi  Herrick,  Bull.  Denison  Univ.,  IV,  1888,  p.  12; — Geol. 

Ohio,  VII,  1895,  pf.  22,  figs.  11, 13. 
(EhlertellA  newberryi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  T,  1892,  j).  132, 

pi.  4F,  fig.  18. 
Loc,  Cuyahoga  Falls,  Akron,  and  Farmington,  Ohio ;  Eureka  district,  Nevada. 
Oha.  This  species  should  be  compared  with  Orbicnloidea(  f )  capax  (White.) 

Lingulodiscina  pleurites  (Meek).  Waverly  (L.  Carb.). 

Discina  (Orbiculoidea f)  pleurites  Meek,  Pal.  Ohio,  II,  1875,  p.  278,  pi.  14,  fig.  2. 
Orbiculoidea  pleurites  Herrick,  Bull.  Denison  Univ.,  IV,  1^38,  pp.  12,  19,  pi.  3, 

fig.  5;— Geol.  Ohio,  VII,  1895,  pi.  22,  fig.  12. 
(Ehlertella  pleurites  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  132, 

pi.  4E,  figs.  21-24 ;  pi.  4F,  figs.  19,  20. 
Loc,  Newark  and  Gann,  Knox  County,  Ohio. 

LDrOULOFS  Hall.  Genotype  L.  whitfieldi  Hall. 

Lingulops  Hall,  Notes  on  some  New  or  Imperfectly  Known  Forms  among  the 
Brachiopoda,  1871,  p.  2;— Ibidem,  1872,  p.  2,  pi.  13,  figs.  1, 2 ;— Twenty-third 
Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1873,  p.  244,  pi.  13,  figs.  1, 2.— Davidson  and 
King,  Quart.  Jour.  Geol.  Soo.  London,  XXX,  1874,  p.  164. — Hall  and  Clarke, 
Pal.  New  York,  VHI,  Pt.  1,1892,  pp.  18,  46,  163 ;— Eleventh  Ann.  Rep.  N.  Y. 
State  Geologist,  1894,  p.  233. 

Linpilops  grant!  Hall  and  Clarke.  Niagara  (Sil.). 

Lingulops  granti  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  19,  173, 

pi.  4K,  figs.  14, 15. 
Loc.  Hamilton,  Ontario. 

Lingulops  norwoodi  (James).  Utica  (Ord.). 

Lingnla  norwoodi  James,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  10,  fig.  2; — 
Jour.  Cincinnati  Soc.  Nat.  Hist.,  VI,  1883,  p.  235,  pi.  10,  fig.  1. 

Lingulops  norwoodi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  19,  pi. 
2,  figs.  24-26. 

Loo,  Covington,  Kentucky. 

Lingnlops  whitfieldi  Hall.  Maqaoketa  (Ord.). 

Lingulops  whitfieldi  Hall,  Notes  on  some  Ne^  or  Imperfectly  Known  Forms 

among  the  Brachiopoda,  1872,  p.  2,  pi.  13,  fig.  12;— Twenty-third  Rep.  N.  Y. 

State  Cab.  Nat.  Hist.,  1873,  pi.  13,  figs.  1, 2.— Davidson  and  King,  Quart.  Jour. 

Geol.  Soc.  London,  XXX,  1874,  p.  164,  pi.  19,  fig.  9.— Hall  and  Clarke,  Pal. 

New  York,  VIII,  Pt.  1, 1892,  p.  19,  pi.  2,  figs.  27-30. 
Loc,  Near  Lattners,  Dubuque  County,  Iowa. 

LmiABSSOniA  Walcott.  Genotype  Obolella  transversa  Hartt. 

Linuarssonia  Waloott,  American  Jour.  Sci.,  Sdser.,  XXIX,  1885,  p.  115;  XXX, 
p.  21.— Matthew,  Trans.  Royal  Soc.  Canada,  III,  1886,  p.  a5.— Hull  and 
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LIHirABSSOHIA  Walcott— Continued. 

Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  107,  167 ;— Eleventh  Ann.  Rep. 
N.  Y.  State  Geologist,  1894,  p.  251. — Matthew,  Trans.  Royal  Soc.  Canada,  IX, 
1892,  p.  42. 

Liimansonia  belti  Davidson.  Upper  Cambrian. 

Linnarssonia  belti  f  Matthew,  Trans.  Royal  Soe.  Canada,  IX,  1892,  p.  42,  pi.  12, 

figs.  7a-7c. 
Ia)c,  Near  St.  John,  New  Branswick. 

Linnarssonia  misera  (Billings).  Middle  Cambrian. 

Obolellaf  roisera  Billings,  Canadian  Nat.  Geol.,  n.  ser.,  VI,  1872,  p.  470. 
Linnarssonia  misera  Matthew,  Trans.  Royal  Soc.  Canada,  III,  1886,  p.  35,  tig.  12. — 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  108,  pi.  8,  figs.  35-37. 
Loc.  Trinity  Bay,  Newfoundland;  St.  Martins,  New  Brunswick. 

Linnarssonia  pretiosa  (Billings).  Upper  Cambrian. 

Obolella  pretiosa  Billings,  Pal.  Fossils,  I,  1862,  p.  68,   fig.  61 ; — Geol.  Canadii, 

1863,  p.  230,  fig.  239. 
Obolellaf  pretiosa  Walcott,  Bull.  U.  S.  Geol.  Survey,  30,  1886,  p.  111. 
Linnarssonia  pretiosa  Dawson,  Trans.  Royal  Soc.  Canada,  VII,  1889,  p.  53,  fig. 

26.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  70,  pi.  3,  figs.  43, 44. 
Loc.  Bridge  of  the  Grand  Trnnk  Railroad  across  the  Chaudiere  River;  Ca]>e 

Rouge ;  Little  Metis ;  Sillery  and  Point  Levis,  Canada. 

Linnarssonia  sagittalis  taconica  Walcott.      Lower  and  Middle  Cambrian. 

Linnarssonia  taconica  Walcott,  American  Jour.  Sci.,  3d  ser.,  XXXIV,  1887,  ]>.  189, 
pi.  1.  fig.  18.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  106. 

Linnarssonia  sagittalis  Walcott,  Proc.  U.  8.  Nat.  Mus.,  XI,  1888,  p.  442. 

Linnarssonia  sagittalis  var.  taconica  Walcott,  American  Jour.  Sci.,  3d  ser., 
XXXVIII,  1889,  p.  36;— Tenth  Ami.  Rep.  U.  S.  Geol.  Survey,  1891,  p.  610,  pi. 
68,  fig.  1. 

Loc.  Washington  County,  New  York ;  Mouut  Stephan,  British  Columbia. 

Linnarssonia  taconica  Walcott=L.  sagittalis  taconica. 

liinnarsonia  transversa  (Hartt).  Middle  Cambrian. 

Obolella  transversa  Hartt,  Dawson,  Acadian  Geol.,  2ded.,  1868,  p.  644. — Walcott, 

Bull.  U.  S.  Geol.  Survey,  10,  1884,  p.  16,  pi.  1,  fig.  5. 
Linnarssonia  transversa  Walcott,  American  Jour.  Sci.,  3d  ser.,  XXIX,  1885,  p. 

116,  figs.  3,  4,  6.— Matthew,  Trans.  Royal  Soc.  Canada,  III,  1886,  p.  35,  pi.  5, 

fig.  11.— Han  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  108,  pi.  3,  figs. 

38-42.— Matthew,  Trans.  N.  Y.  Acad.  Sci.,  XIV,  1895,  p.  125,  pi.  5,  figs.  1,  2. 
Loo,  St.  John,  New  Brunswick.  ^ 

USSOPLEUEA  Whitfield.        Genotype  Rliyncbonella  aequivalvis  Hall. 

Lissopleura  Whitfield,  Bull.  Am.  Mus.  Nat.  Hist..  VIII,  1896,  p.  232. 

Lissopleura  SBqmvalyis  (Hall).  Lower  Helderberg  (Dev.). 

Rhynchonella  asquivalvis  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p. 

66;— Pal.  New  York,  III,  1859,  p.  224,  pi.  29,  pp.  2,3. 
Lissopleura  u^quivalvis  Whitfield,  Bull.  Am.  Mus.  Nat.  Hist.,  VIII,  1896,  p.  232, 

figs.  1-5. 
Loo.  Helderberg  Mountains,  New  York. 

MARTINIA  McCoy.  Genotype  Anomites  glabra  Martin. 

Martinia  McCoy,  Carboniferous  Fossils  Ireland,  1844,  p.  128,  fig.  18;  p.  139,  fig. 
132. — King,  Mon.  Permian  Fossils,  Pal.  Soc,  1850,  pp.  81, 134. — Meek  and 
Hayden,  Pal.  Upper  Missouri,  Smithsonian  Cont.  to  Knowl.,  XIV,  172, 1864,  p. 
19. — Waagen,  Palieontologica  Indioa,  Ser.  XIII,  I,  1883,  p.  528. — Herrick, 
Bull.  Denison  Univ.,  IV,  1888,  p.  14.— Hall  and  Clarke,  Pal.  New  York,  VIII, 
PL  II.  1883,  pp.  9, 32, 40. 
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Kartinia  athyroides  A.  Wiuchell.  Hamilton  (Dev.). 

Martinia  athyroides  A.  Winchell,  Rep.  Lower  Peninsula  Michigan,  1866,  p.  94. 
Loc.  Grand  Traverse  region,  Michigan. 

Kartiiiia  glabra  (Martin).  Upper  Carboniferons. 

Anomites  glabra  Martin,  Petrefacta  Derbiensia,  1809,  pi.  48,  figs.  9, 10. 
Spirifera  glabra  Davidson,  Quart.  Jour.  Geol.  Soc.  London,  XIX,  1863,  p.  170,  pL 

9,  figs.  9,  10.— Dawson,  Acadian  Geology,  3d  ed.,  1878,  p.  291,  dg,  89. 
Loc,  Europe;  Picton,  Windsor,  etc..  Nova  Scotia. 

Martinia  glabra  oontraota  (Meek  and  Worthen).     Kaskaskia  (L.  Garb.). 

Spirifera  glabra  var.  contracta  Meek  and  Worthen,  Proc.  Acad.  Nat.  Sci.  Phila- 
delphia, 1861,  p.  143;— Geol.  Snrvey  Xllinois,  II,  1866,  p.  298,  pi.  23,  fig.  5.— 
White,  Wheeler's  Expl.  Survey  west  100th  Merid.,  IV,  1875,  p.  136,  pi.  10,  fig.  2. 

Spirifera  (Martinia)  contractus  Whitfield,  Annals  N.  T.  Acad.  Sci.,  Y,  1891,  p. 
583,  pi.  13,  figs.  17-19. 

Spirifera  (Martinia)  contracta  Whitfield,  Geol.  Ohio,  VII,  1895,  p.  471,  pi.  i\  figs. 
17-19. 

Loc,  Chester,  Illinois;  Newtonville,  Ohio;  Lincoln  County,  Nevada. 

IKartinia  glanscerasi  (White).  Hamilton  (Dev.). 

Spirifera  glanscerasi  White,  Proc.  Boston  Soc.  Nat.  Hist.,  IX,  1862,  p.  24. 
Loc,  Iowa  City,  Iowa. 

][artinia(?)  insolita  A.  Winchell.  Hnron  (Dev.). 

Spiriferaf  insolita  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1862,  p.  406. 
Loc,  Port  aux  Barques,  Michigan. 

Kartinia  IsBvigata  (Swallow).  Keokuk  (L.  Garb.). 

Spirifera  liBvigata  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p.  86. 

/voc.  Iowa  and  Missouri. 

Oha.  Regarded  by  Keyes  as  a  synonym  for  Spirifer  logani. 

Martinia  maia  (Billings).  Corniferons  (Dev.). 

Athyris  maia  Billings,  Canadian  Jour.  Sci.,  V,  1860,  p.  276,  figs.  33,  34;— Geol. 
Canada,  1863,  p.  373,  fig.  398. 

Athyris  f  maia  Nicholson,  Pal.  Prov.  Ontario,  1874,  p.  88. 

Spirifera  maia  Hall,  Pal.  New  York,  IV,  1867,  p.  146,  pi.  63,  figs.  6-13.— David- 
son, Snppl.  British  Sil.  Brach.,  Paloontographical  Soc,  1882,  p.  122. — Whit- 
field, Annals  N.  Y.  Acad.  Sci.,  V,  1891,  p.  549,  pi.  11,  fig.  14.— Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  38,  figs.  5,  6.— Whitfield,  Geol.  Ohio, 
VII,  1895,  p.  444,  pi.  7,  fig.  14. 

Spirifera  (Martinia)  maia  Walcott,  Mon.  IT.  S.  Geol.  Survey,  VIII,  1884,  p.  141, 
pi.  14,  fig.  13  ( fpl.  3,  fig.  1). 

Loo.  St.  Marys,  Township  of  Blanchard,  Ontario;  Columbus  and  Delaware,  Ohio; 
Eureka  district,  Nevada. 

Martinia  meristoides  Meek.  Middle  DevoniaD. 

Spirifera  (Martinia)  meristoides  Meek,  Trans.  Chicago  Acad.  Sci ,  I,  1868,  p. 

106,  pi,  14,  fig.  3.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  142.— 

Whiteaves,  Cont.  Canadian  Pal.,  1, 1891,  p.  226. 
Loo,  Mackenzie  River  Basin,  British  America. 

Martinia  planoconvexa  Meek  and  Hayden=Amboc(Blia  planiconvexa. 
Martinia  sublineata  Meek.  Middle  Devonian. 

Spirifera  (Martinia)  suhlineata  Meek,  Trans.  Chicago  Acad.  Sci.,  I,  1868,  p.  103, 

pi.  14,  fig.  1. 
Loo,  Great  Slave  Lake,  British  America. 
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Maitinia  subumbona  (Hall).  Hamilton-Portage  (Dev.). 

Ortbia  Babnmbona  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  168. 

Amboccelia  BuboinboDa  Hall,  Thirteenth  Rep.  Ibidem,  1860,  p.  71. 

Spirifera  snbambona  Hall,  Pal.  Now  York,  lY,  1867,  p.  234,  pi.  33,  figs.  22-30. 

Martinia  snbnmbona  Miller,  N.  American  Geol.  Pal.,  1889,  p.  352. 

Spirifer  sabambona  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  II,  1895,  pi.  29, 

fig.  14. 
Loe.  Shore  of  Lake  Erie,  Tnlly,  and  McKinneys  Station,  New  York. 
Oh$,  Professor  Williams  says  this  species  is  a  synonym  for  AmboccBlia  gregaria. 

MEBKELLA  White  and  St.  J.    Oenotyi>e  Plicatnla  striatocostata  Cox. 

Meekella  White  and  St.  John,  Trans.  Chicago  Acad.  Sci.,  1, 1868,  p.  120,  figs.  4-6.— 
Meek,  Final  Rep.  U.  8.  Qeol.  Snrvey  Nebraska,  1872,  p.  176. — Waagen,Pal8eon- 
tologica  Indica,  Ser.  XIII,  I,  1884,  p.  576.— Hall  and  Clarke,  Pal.  New  York, 
Vni,  Pt.  1, 1892,  p.  264 ;— Eleventh  Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  287. 

Xeekella  oooidentalis  (Newberry).  Upper  Carboniferous. 

Streptorhynchus  oocidentalis  Newberry,  Ives's  Rep.  Colorado  River  of  the  West, 

1861,  p.  126,  pi.  1,  fig.  6. 
Meekella  occidentalis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  266, 

pi.  IIB,  figs.  18, 19. 
Loc,  Canyon  of  Cascade  River. 
Ohs,  See  Meekella  pyramidalis. 

Xeekella(?)  oeddentalis  (Swallow).  Upper  Carboniferous. 

Orthisina  occidentalis  Swallow,  Trans.  St.  Lonis  Acad.  Sci.,  II,  1863,  p.  82. 
Loc,  Caldwell  County,  Missouri. 

Oh9.  If  a  Meekella  it  should  be  compared  with  M.  striaticostata.  Regarded  by 
Keyes  as  a  synonym  for  M.  striaticostata. 

Meekella  pyramidalis  (Newberry).  Upper  Carboniferous. 

Streptorhynchus  pyramidalis  Newberry,  Ives's  Rep.  Colorado  River  of  the  West, 

1861,  p.  126,  pi.  2,  figs.  11-13. 
Meekella  pyramidalis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  ]).  266. 
Loo,  Colorado  River. 
Oh9,  This  species  is  quite  distinct  from  M.  striaticostata  Oox,  with  which  it  has 

been  confounded.    M.  occidentalis  Newberry,  however,  may  prove  to  be 

but  a  large  individnal  of  M.  pyramidalis. 

Meekella  ttriatioottata  (Oox).  Upper  Carboniferous. 

Plicatnla  striatocostata  Cox,  Owen's  Geol.  Survey  Kentucky,  III,  1857,  ]!.  568, 

pi.  8,  fig.  7. 
Orthisina  shumardianns  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  1, 1858,  p.  183. 
Orthisina  missouriensis  Swallow,  Ibidem,  1858,  p.  219. — Meek  and  Haydeu,  Proc. 

Acad.  Nat.  Sci.  Philadelphia,  III,  1859,  p.  ^. 
Orthisina  shumardiana  Meek  and  Hayden,  Ibidem,  1859,  p.  26. 
Orthis  striatocosta  Geinitz,  Carbon  und  Dyas  in  Nebraska,  1866,  p.  48,  pi.  3,  figs. 

22-24. 
Meekella  striatocostata  White  and  St.  John,  Trans.  Chicago  Acad.  Sci.,  1, 1868, 

pp.  120, 122,  figs.  4-6.~Meek,  Final  Rep.  U.  S.  Geol.  Survey  Nebraska,  1872, 

p.  175,  pi.  5,  fig.  12. — Meek  and  Worthen,  Geol.  Survey  Illinois,  V,  1873,  p. 

571,  pi.  26,  fig.  21.— White,  Wheeler's  Expl.  Survey  west  ICOth  Merid.,  IV, 

1875,  p.  26,  pi.  9,  fig.  4.— Kayser,  Richthofen's  China,  IV,  1883,  p.  178,  pL  23, 

fig.  8.— White,  Thirteenth  Rep.  State  Geol.  Indiana,  1884,  p.  130,  pi.  26,  figs. 

12-14.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  265,  pi.  10,  figs. 

18-23;  pi.  IIB,  figs.  20-22.— Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  68, 

pi.  39,  fig.  1. 
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Xeekella  striatioostata  (Cox) — Continued. 

Streptorhynchas  (Meekella)  striatooostata  Hall,  Second  Ann.  Rep.  New  York 

State  Geo].,  1883,  pi.  40,  figs.  18-23. 
Loc.  Hopkins  County,  Kentncky ;  Indiana;  Illinois;  Missouri;  Iowa;  Nebraska; 

New  Mexico ;  Nevada ;  Utah ;  f China. 
Oh$,  See  M.  occidentalis  (Swallow). 

MEOALAHTEEIS  (Ehlert.    Genotype  Terebratnla  archiaci  de  Yernenil. 

Meganteris  Sness,  Sitz.  der  k.  k.  Akad.  der  Wiasensch.  zu  Wieu^  XVIII,  1855,  p.  51. 
Megalanteris  lEhlert,  Fischer's  Manuel  de  Conchyliologie,  1887,  p.  1319. — Hall 

and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  277 ;— Thirteenth  Ann.  Rep. 

N.  Y.  State  Geologist,  1895,  p.  859. 

Megalanterifl  oondoni  (McChesney).  Oriskany  (Dev.). 

Rensselseria  condoni  McChesney,  New  Pal.  Fossils,  1861,  p.  85; — Trans.  Chicago 
Acad.  Sci.,  I,  1868,  p.  36,  pi.  7,  fig.  2.— Meek  and  Worthen,  Geol.  Survey 
niinois.  III,  11868,  p.  401,  pi.  8,  fig.  4. 

Newberriaf  condoni  Hall,  Tenth  Ann.  Rep.  N.  Y.  State  Geol.,  1891,  p.  7  of  extract. 

Megalanteris  condoni  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  II,  1893,  p.  280. 

Loo,  West  of  Jonesboro,  Union  County,  Hlinois. 

Megalanteris  oyalis  Hall.  Oriskany  (Dev.). 

Meganteris  ovalis  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  101. 
RensselaBria  ovalis  Hall,  Pal.  N.  Y.,  Ill,  1859,  p.  458,  pi.  106,  fig.  2.— Billings, 

Geol.  Canada,  1863,  p.  962,  fig.  471. 
Megalanteris  ovalis  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  II,  1893,  p.  280, 

pi.  77,  figs.  12-22. 
Loo,  Albany  and  Schoharie  counties.  New  York. 

Meganteris  sequiradiata  HallsEensselsBria  seqniradiata. 

Meganteris  cuinberlandiae  Hall = RensselaBria  cumberlandiie. 

Meganteris  elliptica  HallsBensselseria  elliptica. 

Meganteris  elongata  Hall=Ainphigenia  elongata. 

Meganteris  IsBvis  Hall=Meri8tella  Isevis. 

Meganteris  inatabilis  Hall = RensselaBria  mutabilis. 

Meganteris  ovalis  Halls  Megalanteris  ovalis. 

Meganteris  ovoides  Hall=RensselsBria  ovoides. 

Meganteris  snbtrigonalis  Hall=Ainphigenia  elongata  snbtrigonalis. 

Meganteris  snessana  Hall=Beachia  snessana. 

Megerlia  dubitanda  Oooper=Terebratella(  t )  dubitauda. 

MEBISTA  Sness.  Genotype  Atrypa  hercnlea  Barrande. 

Merista  Suees,  Jahrbuch  Kongl.  Kais.  Geol.  Reichs.,  II,  1851,  pp.  150, 160.— Hull, 
Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p.  73 ;— Twentieth  Rep. 
N.  Y.  State  Cab.  Nat.  Hist.,  1867,  p.  258.— DaU,  BuU.  U.  S.  Nat.  Mus.,  8, 1877, 
p.  47.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  70,  fig.  54;— 
Thirteenth  Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  771. 

Camariiim  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  42;— Pal.  New 
York,  in,  1859,  p.  486;— Fifteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1862, 
p.  176. 

Merista  arcoata  Hall=Meri8telIa  arcnata. 
Merista  bella  Hall=:Meri8tella  bella. 
Merista  bisnlcata  Hall=:Whitfieldella  bisulcata. 
Merista  crassirostra  Hall  =  Wliitfleldella  cylindrica. 
Merista  cylindrica  Hall=Wbitfieldella  cylindrica. 
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Xeriflta  elongata  (Hall).  Lower  Helderberg  (Dev.). 

Camariiim  elongatiuu  Hall,  Pal.  New  York,  III,  1859,  p.  488,  pi.  95A,  fig.  4. 

Loc,  Cumberland,  Maryland. 

Oht,  Probably  only  a  variety  of  M.  typa. 

Merista  boughtoni  Winchell=Meristella  houghtoni. 

Merista  laevis  Hall = Men stella  laevis. 

Merista  lata  Hall=Meristella  lata. 

Merista  lens  nall=Meristella  lens. 

Merista  uieeki  Hall=Meristella  meeki. 

Merista  priiiceps  Hall=Meriste11a  princeps. 

Merista  subquadrata  Hall =Meri stella  subquadrata. 

Merista  tennesBeensis  Hall  and  Clarke.  Lower  Helderberg  (Dev.). 

Merista  tennesseensis  Hall  and  Clarke,  Pal.  New  York,  VI^I,  Pt.  II,  1895,  pp.  71, 

365,  pi.  42,  figs.  1-6. 
Loc,  Perry  County,  Tennessee. 

Merista  typns  Hall.  Lower  Helderberg  (Dev.). 

Camarium  typum  Hall,  Pal.  New  York,  III,  1859,  p.  487,  pi.  95A,  figs.  2a,  3, 5,  6. 
Merista  typum  Hall,  Thirteenth  Rep.  N.  Y.  StAte  Cab.  Nat.  Hist.,  1860,  p.  93, 

figs.  10-13. 
Merista  typa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  42,  figs.  7-12. 
Loc.  Cumberland,  Maryland. 

MERISTELLA  Hall,  1860.  Genotype  Merista  arcuata  Hall. 

fMeristella  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  78. 

MeristellaHall,  Thirteenth  Kep.  Ibidem,  1860,  pp.  74, 93; — Sixteenth  Rep.  Ibidem, 
1863,  p.  50,  figs.  27-34;— Trans.  Albany  Institute,  PV,  1863,  p.  139;— American 
Jour.  Sci.,  2d  ser.,  XXXV,  1863,  p.  396;  XXXVI,  p.  11 ;— Twentieth  Rep.  N.  Y. 
State  Cab.  Nat.  Hist.,  1867,  pp.  155, 258 ;— Pal.  New  York,  IV,  1867,  p.  295.— 
Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p. 
97.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  73,  figs.  55,56;— 
Thirteenth  Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  773. 

Athyris  Billings,  Proo.  Portland  Soc.  Nat.  Hist.,  1863,  p.  115. 

Meristella  arcuata  Hall.  Lower  Helderberg  (Dev.). 

Merista  arcuata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  95,  figs. 

1-4;— Pal.  New  York,  III,  1859,  p.  249,  pi.  41,  fig.  1  (f2). 
Meristella  arcuata  Hall,  Ibidem,  IV,  1867,  p.  298,  figs.  1,  2.— Hall  and  Clarke, 

Ibidem,  VIII,  Pt.  II,  1895,  pi.  43,  figs.  1,  2;  pi  44,  fig.  5. 
Loc.  Albany  and  Schoharie  counties.  New  York ;  St.  Blandine,  New  Brunswick. 

Meristella  barrisi  Hall.  MarcellusHamilton  (Dev.). 

Meristella  barrisi  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p. 
84;— Pal.  New  York,  IV,  1867,  p.  304,  pi.  49,  figs.  5-22.— fTschernyschew, 
M^moires  du  Comit<5  G^ologique  de  St.  P^tersbourg,  III,  3,  1887,  p.  55,  pi.  9, 
figs.  12,  15;  pi.  13,  figs.  1,  2.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II, 
1895,  pi.  43,  figs.  25,  26;  pi.  44,  figs.  27-30. 

Loc.  York  and  Leroy ,  New  York ;  Urals  of  Russia. 

Meristella  bella  (Hall).  Lower  Helderberg  (Dev.). 

Merista  bella  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  92,  figs.  1-7;— 

Pal.  New  York,  III,  1859,  p.  248,  pi.  40,  fig.  1. 
Menstella  bella  Whitfield,  Annals  N.  Y.  Acad.  Sci.,  V,  1891,  p.  510,  pi.  5,  figs. 

8-10.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1896,  pi.  43,  figs.  7-9; 

pi.  44,  figs.  1-3.— Whitfield,  Geol.  Ohio,  VII,  1895,  p.  412,  pi.  1,  figs.  8-10. 
Loc,  Albany  and  Schoharie  counties.  New  York;  Greenfield,  Ohio;  Lake  Teiiiis. 

couata.  New  Brunswick. 
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lleri8tella(?)  blancha  (Billings).  Lower  Helderberg  (Dev.). 

Athyris  blancha  Billings,  Proc.  Portland  Soc.  Nat.  Hist,,  1863,  p.  115,  pi.  3,  fig.  13. 
Meristina  ( ?)  blancha  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  68, 

pi.  41,  figs.  22,  23. 
Loe.  Square  Lake,  Maine. 
05«.  Compare  with  Meristella  arcnata. 

Xerifltella  cluflia  (Billings).  Comiferous  (Dev.). 

Athyris  f  clnsia  Billings,  Canadian  Jour.  Sci.,  V,  1860,  p.  279. 
Loo.  Cayuga,  Ontario. 

Meristella  doris  Hall.  Upper  Helderberg  (Dev.). 

Meristella  doris  HaU,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p.  84  :-- 
Pal.  New  York,  IV,  1867,  p.  303,  pi.  50,  figs.  1-12.— Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  II,  1895,  pi.  43,  figs.  21,  22. 

Charionella  doris  Billings,  Geol.  Canada,  1863,  p.  374,  figs.  400E,  401a,  b. 

Loc.  Schoharie  and  Williamsville,  New  York ;  Cayuga,  Ontario. 

Meristella  elissa  Hall = Meristella  nasuta. 

Meristella  haskinsi  Hall.  Hamilton  (Dev.). 

MeristeUa  haskinsi  Hall,  Thirteenth  Kep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p. 
84;— Pal.  New  York,  IV.  1867,  p.  306,  pi.  49,  figs.  23-35.— Hall  and  Clarke, 
Ibidem,  VIII,  Pt.  II,  1895,  pi.  43,  ligH.  23, 24 ;  pi.  44,  fig.  31. 

Loo.  Seneca  Lake,  York,  Moscow,  etc.,  New  York;  Thedford,  Ontario. 

Meristella  (1)  honghtoni  (A.  Wincbell).  Huron  (Dev.). 

Merista  houghtoni  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1862,  p.  407. 
Meristella  ( f )  houghtoni  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  78. 
Loc.  Port  aux  Barques,  Michigan. 

Meristella  (1)  incerta  Simpson.  Waverly  (L.  Carb.). 

Meristella  incerta  Simpson,  Trans.  American  Philosophical  Soc,  u.  ser.,  XVI, 

1889,  p.  442,  fig.  7. 
Loo.  Warren,  Pennsylvania. 
Oh$.  Based  upon  a  crushed  and  broken  specimen. 

Meristella  l»vis  (Yanuxem).  Lower  Helderberg  (Dev.). 

Atrypa  Isevis  Vanuxem,  Qeol.  New  York;  Rep.  Third  Diet.,  1842, p.  120,  fig.2.— 

Rogers,  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  825,  fig.  642. 
Merista  las  vis  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  94,  figs. 

1-6;— Pal.  New  York,  III,  1859,  p.  247,  pi.  39,  figs.  3,4.— Meek  andWorthen, 

Geol.  Survey  lUinois,  III,  1868,  p.  376,  pi.  7,  fig.  8. 
Meristella  laevis  Whitfield,  Annals  N.  Y.  Acad.  Sci.,  V,  1891,  p.  510,  pi.  5,  figs. 

6, 7.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  43,  figs.  3-6; 

pi.  44,  fig.  4.— Whitfield,  Geol.  Ohio,  VII,  1895,  p.  411,  pi.  1,  figs.  6,  7. 
Loc.  Albany  and  Schoharie  counties.  New  York;  Greenfield,  Ohio;  Perry  County, 

Missouri;  Pennsylvania;  Square  Lake,  Maine;  St.  Blandine,  New  Brunswick. 

Meristella  (?)  IsBvis  (Hall).  Lower  Helderberg  (Dev.). 

Meganteris  lasvis  HaU  (non  Vanuxem),  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist., 

1857,  p.  99. 
Renaselseria  IsBvis  Hall,  Pal.  New  York,  III,  1859,  p.  256,  pi.  40,  fig.  2. 
Loc.  Albany  County,  New  York. 

Meristella  lata  Hall.  Oriskaiiy  (Dev.). 

Merista  lata  Hall,  Pal.  New  York,  III,  1859,  p.  431,  pi.  101,  fig.  3. 

Meristella  lata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  78,  pi.  44, 

fig.  12. 
Loc,  Albany  and  Schoharie  couutien,  New  York ;  Cayuga,  Ontario. 
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Meristella  lens  (A.  WincbeU).  Hamilton  (Dev.). 

Merista  lens  A.  Whichell,  Rep.  Lower  Peninsula  Michigan,  1866,  p.  94. 
Meristella  lens  Hall  and  Clarke,  Pal.  New  York.  VIII,  Pt.  II,  1893,  p.  78. 
Loc,  Grand  Traverse  region,  Michigan. 

Meristella  lenta  Hall.  Oriskany  (Dev.). 

Meristella  lenta  Hall,  Pal.  New  York,  IV,  1867,  p.  420,  pi.  63,  fijrs.  19-22.-Han 

and  Clarke,  Ibidem,  VIII,  Pt.  II,  1895,  pi.  44,  tigs.  15-18. 
Loc.  Caynga,  Ontario. 

Meristella  maria  Hall=Meri8tiQa  maria. 

Meristella  meeki  Hall.  Lower  Helderberg  (Dev.). 

Meristameeki  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist ,  1857,  p.  97;— Pal. 

New  York,  III,  1859,  p.  252,  pi.  44,  fig.  6. 
Camarimn  meeki  Hall,  Ibidem,  III,  1859,  p.  486. 

Meristella  meeki  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  78. 
Loc,  Perry  County,  Tennessee. 

Meristella  meta  Hall.  Hamilton  (Dev.). 

Meristella  meta  Hall,  Pal.  New  York,  IV,  1867,  p.  308,  pi.  49,  figs.  1-4.— Hall  and 

Clarke,  Ibidem,  VIII,  Pt.  II,  1895,  pi.  43,  figs.  29,  30. 
Loc.  Delphi,  New  York. 

Meristella  nasnta  (Conrad).  Upper  Helderberg  (Dev.). 

Atrypa  nasnta  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842,  p.  265. 

Terebratula  valenciennii  Castelnan,  Essai  Syst.  Sil.  TAm^rique  Septentrionale, 
1843,  p.  39,  pi.  13,  fig.  6. 

Meristella  nasuta  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p.  93, 
figs.  8,  9;— Hfteenth  Rep.  Ibidem,  1862,  p.  160,  figs.  17-22  on  p.  161;— Pal. 
New  York,  IV,  1867,  p.  299,  pi.  48,  figs.  1-25.— Nettelroth,  Kentucky  Fossil 
Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  98,  pi,  15,  figs.  2-8.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  43,  figs.  18-20;  pi.  44,  figs.  13, 
14,  19-26. 

Athyris  clara  Billings,  Canadian  Jour.  Sci.,  V,  1860,  p.  274,  figs.  29-32;— Geol. 
Canada,  1863,  p.  373,  fig.  397 ;— Canadian  Nat.  Geol.,  n.  ser.,  VII,  1874,  p.  240. 

Meristella  elissa  Hall,  Fourteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1861,  p.  100;— 
Fifteenth  Rep.  Ibidem,  1862,  pi.  3,  figs.  21,  22. 

Athyris  nasuta  Nicholson,  Pal.  Prov.  Ontario,  1874,  p  86. 

Meristella  (Whitfieldia)  nasuta  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p. 
148,  pi.  3,  fig.  8. 

Loc,  Schoharie, Clarence,WiIliamsville, etc., New  York;  Cayuga,  Ontario;  Colum- 
bus and  Dublin,  Ohio;  Falls  of  Ohio;  Lone  Mountain,  Nevada. 

Meristella  nucleolata  Whitfield =Whitfieldella  nacUolata. 

Meristella  princeps  Hall.  Lower  Helderberg  (Dev.). 

Merista  princeps  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  95,  figs. 

1-5;— Pal.  New  York,  III,  1859,  p.  251,  pi.  44,  figs  1-5. 
Camarinm  princeps  Hall,  Ibidem,  III,  1859,  p.  486. 
Meristella  princeps  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p. 

93,  figs.  5-7.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  43,  figs. 

10-13. 
Loc,  Carlisle  and  Schoharie,  New  York ;  St.  Blandine,  New  Brunswick. 

Meristella  rectirostra  Ha]l=Meri8tiiia  rectirostris. 

Meristella  riskowskyi  A.  Ulrich.  Middle  Devoniau. 

Meristella  riskowskyi  A.  Ulrich,  N.  Jahrb.  f.  Mineral.,  Beilageband,  VIII,  1892, 

p.  64,  pi.  4,  figs.  16-18. 
LfOc,  Chahuarani  and  near  Ocoui,  Bolivia. 
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Xeristella  rostrata  Hall.  Hamilton  (Dev.)« 

Atrypa  rostrata  Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843,  p.  202,  fig.  2. 
Athyrisf  rostrata  Billings,  Canadian  Jonr.  Sci.,  V,  1860,  p.  281,  figs.  43,  44. 
Charionella  rostrata  Billings,  Geol.  Canada,  1863,  p.  385,  fig.  420. 
Meristella  rostrata  Hall,  Pal.  New  York,  IV,  1867,  p.  307,  pi.  60,  figs.  13-17.— 

Hall  and  Clarke,  Ibidem,  Vol.  VIH,  Pt.  II,  1895.  pi.  43,  figs.  27,  28. 
Loc.  Eighteen  Mile  Creek,  etc.,  New  York;  Bosanqnet,  Ontario. 

Xeristella  snbquadrata  Hall.  Lower  Helderberg  (Dev.) 

Merista  subqnadrata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  93;— 

Pal.  New  York,  III,  1859,  p.  249,  pi.  40,  fig.  3. 
Meristella  subquadrata  Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  78,  pi.  43, 

figs.  14,  15. 
Loo.  Schoharie  and  Carlisle,  New  York. 

Meristella  uuisulcata  Hall=Pentagoiiia  unisulcata. 

Meristella  unisulcata  biplicata  Hall=Pentagoma  unisulcata  biplicata. 

Meristella  unisulcata uniplicataHallssPentagonia unisulcata  nniplicata. 

Xeristella  walcotti  HaU  and  Clarke.  Oriskany  (Dev.). 

Meristella  walcotti  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pp.  77, 

365,  figs.  55,  56,  pi.  43,  figs.  16,  17;  pi.  44,  figs.  6-11,  23,  32. 
Loc,  Caynga,  Ontario. 

MEEISTIHA  Hall.  Genotype  Meristella  maria  Hall. 

Meristina  Hall,  Twentieth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1867,  p.  157;— Pal. 

New  York,  IV,  1867,  p.  299.-'Nett©lroth  (partim), Kentucky  Fossil  Shells,  Mem. 

Kentucky  Geol.  Survey,  1889,  p.  101.— Hall  and  Clarke,  Pal.  New  York,  VIII, 

Pt.  II,  1893,  p.  65;— Thirteenth  Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  770. 
Whitfieldia  Davidson,  Supplement  British  Sil.  Brach.,  Paleontographical  Soo., 

1882,  p.  107.— Beecher  and  Clarke,  Mem.  New  York  State  Mus.,  I,  1889,  p.  73. 

Xeristina  maria  Hall.  Niagara  (Sil.). 

Athyris  tumida  Roemer,  Sil.  Fauna  west.  Tennessee,  1860,  p.  70,  pi.  5,  fig.  12. 
Meristella  maria  Hall,  Trans.  Albany  Institute,  IV,  1863,  p.  212.— Hall  and  Whit- 
field, Twenty-fourth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1872,  p.  196. 
Menstina  maria  Hall,  Twentieth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1867,  p.  157;— 

Pal.  New  York,  IV,  1867,  p.  299.— Hall  and  Whitfield,  Pal,  Ohio,  II,  1875,  p. 

132,  pi.  7,  figs.  5,  6. — Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky 

Geol.  Survey,  1889,  p.  101,  pi.  29,  figs.  7-10.— Hall  and  Clarke,  Pal.  New 

York,  VIII,  Pt.  II,  1893,  p.  67,  pi.  41,  figs.  1-17. 
Meristella  tumida  Etheridge,  Quart.  Jour.  Geol.  Soe.  London,  XXXIV,  1878, 

p.  597. 
Meristella  (Meristina)  maria  Hall,  Twenty-eighth  Rep.  N.  Y.  State  Mus.  Nat. 

Hist.,  1879,  p.  159,  pi.  25,  figs.  8-12 ;— Eleventh  Rep.  State  Geol.  Indiana, 

1882,  p.  299,  pi.  25,  figs.  8-12. 
Whitfieldia  maria  Beecher  and  Clarke,  Mem.  N.  Y.  State  Mus.,  1, 1889,  p.  73,  pL  7, 

figs.  1-3. 
Loo.  Waldron,  Indiana ;  Springfield,  Ohio;  Louisville,  Kentucky;  Perry  County, 

Tennessee;  Bridgeport,  Illinois;  Racine,  Wisconsin;  Beesels  Bay,  81^  6^ 
Oht.  This  species  is  not  identical  with  M.  tumida  Dalman. 

Meristina  iiitida  Hall=Whitfieldella  nitida. 

Xeriitina  rectirostriB  Hall.  Niagara  (Sil.). 

Meristella  rectirostra  Hall,  Descriptions  n.  sp.  Fossils  from  Waldron,  Indiana, 
1879,  p.  15;— Eleventh  Rep.  State  Geol.  Indiana,  1882,  p.  301,  pi.  27,  figs.  1(V- 
14; — Trans.  Albany  Institute,  X,  1883,  p.  71. — Beecher  and  Clarke,  Mem. 
N.  Y.  State  Mus.,  I,  1889,  p.  67,  pi.  7,  figs.  4, 5, 11-13. 
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MeriBtina  reotdrostriB  Hall — Continued. 

Meristina  rectirostra  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  68, 

figs.  52, 53,  pi.  41,  figs.  18>21. 
Loo.  Waldron,  Indiana. 

Meristina  trunnnata  (McChesney).  Niagara  (Sil.). 

Pentamerns  trisinuatns  McChesney,  Descriptions  New  Pal.  Fossils,  1861,  p.  86. 
Athyris?  trisinuatns  McChesney,  Trans.  Chicago  Acad.  Sci.,  I,  1868,  p.  33,  pi.  8, 

fig.  2. 
Loc,  Milwaukee,  Wisconsin. 
(fha.  Probably  synonymous  with  Meristina  maria. 

METAPLASIA  Hall  and  Clarke.  Genotype  Spirifer  pyxidata  Hall. 

Metaplasia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  11,1893,  p.  56 ;— Thirteenth 
Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  762. 

Metaplasia  disparilis  (Hall).  Corniferous  (Dev.). 

Spirifer  disparilis  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  134. 
Spirifera  disparilis  Hall,  Pal.  New  York,  IV,  1867,  p.  204,  pi.  30,  figs.  10-15. 
Metaplasia  pyxidata  Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1895,  pi.  39,  figs. 

19-22. 
Loc.  Williamsville  and  Clarence  Hollow,  New  York. 

Metaplasia  pyxidata  Hall.  Oriskany  (Dev.). 

Spirifer  pyxidata  Hall,  Pal.  New  York,  III,  1859,  p.  428,  pi.  100,  figs.  9-12. 
Metaplasia  pyxidata  Hall  and  Clarke,  Pal.  Kew  York,  VIII,  Pt.  II,  1893,  i>.  56. 
Loc.  Albany   and    Schoharie    counties.    New    York;  Cumberland,   Maryland; 
Cayuga,  Ontario. 

Micromitra  Meek=Iphidea. 

MImulUS  Barrande.  Oenotype  M.  perversoR  Barrande. 

Mimulus  Barrande,  Syst^me  Silurien  du  Centre  de  la  Bohonie,  V,  1879,  p.  109. — 
HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  272 ;— Eleventh  Ann. 
Rep.  N.  Y.  State  Geologist,  1894,  p.  289. 

Mimnlns  waldronenais  (Miller  and  Dyer).  Niagara  (Sil.). 

Spirifera  (?)'waldronen8is  Miller  and  Dyer,  Jour.  Cincinnati  Soc.  Nat.  Hist., 

I,  1878,  p.  37,  pi.  2,  fig.  3. 
Triplesia  pntillus  Hall,  Descriptions  n.  sp.  Fossils  Waldron,  Indiana,  1879,  p.  16; — 

Eleventh  Rep.  State  Oeol.  Indiana,  1882,  p.  298,  pi.  27,  figs.  19-22 ;— Trans. 

Albany  Institute,  X,  1883,  p.  72. 
Streptis  waldronensis  Beecher  and  Clarke,  Mem.  New  York  State  Mus.,  I,  1889, 

p.  30,  pi.  3,  figs.  9,  10. 
MimuluH  waldronensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  273, 

pi.  lie,  figs.  23-28. 
Loc.  Waldron,  Indiana. 

MOHOMORELLA  Billings.  Oenotype  M.  prisca  Billin^rs. 

Monomorella  Billings,  Canadian  Nat.  Geol.,  n.  ser.,  VI,  1871,  p.  220; — American 
Jour.  Sci.,  3d  ser.,  Ill,  1872,  p.  358. — Davidson  and  King,  Quart.  Jour.  Geol. 
Soc.  London,  XXX,  1874,  p.  155.— HaH  and  Clarke,  Pal.  New  York,  VIII,  Pt. 
I,  1892,  })p.  40,  46;— Eleventh  Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  238. 

Monomorella  egani  Hall  and  Clarke.  Niagara  (Sil.). 

Monomorella  egani  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  42, 

175,  pi.  4C,  fig.  16. 
Loc.  Near  Grafton,  Wisconsin. 
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Xonomorella  greenei  Hall  and  Clarke.  Niagara  (Sil.). 

Monomorella  greenii  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  42, 

174,  pi.  4D,  figs.  5-10. 
Loc.  Near  Grafton,  WiscoDsin;  RisingsuDy  Ohio. 

Monomorella  kingi  Hall  and  Clarke.  Niagara  (Sil.). 

Monomorella  kingi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  42, 

174,  pi.  4D,  figs.  1,  2. 

Loc.  Near  Cedarburg,  Wisconsin ;  Hawthorne,  Illinois. 

Xonomorella  newberryi  Hall  and  Whitfield.  Niagara  (Sil.). 

Monomorella  newberryi  Hall  and  Whitfield,  Pal.  Ohio,  II,  1875,  p.  131,  pi.  7,  figs. 

I,  2.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pi.  4C,  figs.  1,  2. 
Loc,  Genoa,  Ohio. 

Xonomorella  orbicnlaris  Billings.  Guelph  (Sil.). 

Monomorella  orbicularis  Billings,  Canadian  Nat.  Geol.,  n.  ser.,  VI,  1871,  p.  221;— 
American  Jour.  Sci.,  3d  ser..  Ill,  1872,  p.  359.— Davidson  and  King,  Quart. 
Jour.  Geol.  8oc.  London,  XXX,  1874,  p.  158,  pi.  17,  fig.  10. 

Monomorella  onf.  orbicularis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 
pi.  4C,  figs.  3-5. 

Loc.  Hespelar,  Ontario ;  near  Grafton,  Wisconsin. 

Xonomorella  ortoni  Hall  and  Clarke.  Niagara  (Sil.). 

Monomorella  ortoni  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  42, 

175,  pi.  4C,  figs.  14,  15. 

Loc.  Risingsun,  Wood  County,  Ohio. 

Xonomorella  ovata  Whiteaves.  Guelph  (Sil.). 

Monomorella  ovata  Whiteaves,  Pal.  Fossils,  III,  1884,  p.  5,  pi.  2,  fig.  1;  pi.  8, 
fig.  1.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  42,  pi.  4D,  figs. 
13-15. 

Loc.  Durham,  Ontario. 

Xonomorella  ovata  lata  Whiteaves.  Guelph  (Sil.). 

Monomorella  ovata  var.  lata  Whiteaves,  Pal.  Fossils,  III,  1884, 4).  6,  pi.  2,  fig. 
2 ;  pi.  8,  fig.  2.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  4,  figs. 

II,  12;  pi.  4C,  figs.  17,18. 

Loo.  Durham,  Ontario;  Hawthorne,  Illinois. 

Xonomorella  prisca  Billings.    .  Guelph  (Sil.). 

Monomorella  prisca  Billings,  Canadian  Nat.  Geol,  n.  ser.,  VI,  1871,  p.  221 ; — Amer- 
ican Jour.  Sci.,  3d  ser.,  Ill,  1872,  p.  359. — Davidson  and  King,  Qnart.  Jour. 
Geol.  Soc.  London,  XXX,  1874,  p.  156,  pi.  17,  figs.  5-8.— Nicholson,  Pal.  Prov. 
Ontario,  1875,  p.  68,  fig.  38.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I, 
1892,  pi.  4C,  figs.  6-13. 

Xck;.  Hespelar  and  Elora,  Ontario ;  Risingsun,  Wood  County,  Ohio ;  Hawthorne, 
Port  Byron,  and  Cicero,  Illinois. 

HEWBEEETA  Hall.  Genotype  Rensselseria?  johanni  Hall. 

Rensselandia  Hall,  Pal.  New  York,  IV,  1867,  p.  385. 

Newberria  Hall,  Cont.  Canadian  Pal.,  I,  1891,  p.  236; — Tenth  Ann.  Rep.  N.  Y. 
State  Geol.,  1891,  p.  91  (extract,  p.  4).— Hall  and  Clarke,  Pal.  New  York,  VIII, 
Pt.  II,  1893,  p.  261 ;— Thirteenth  Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  851. 

Ohs.  It  is  unfortunate  that  Rensselaeria  johanni  is  the  type  for  two  generic 
names.  Adhering  strictly  to  the  rules  of  nomenclature  Rensselandia  will 
take  precedence  over  Newberrya.  The  first  term  is,  however,  improperly 
constructed  and  is  without  meaning. 
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Hewberrya  olaypolei  Hall.  Harailton  (Dev.). 

Rensselseria  marylandica?  Claypole,  Proc.  American  Phil.  Soc,  1883,  p.  235. 
Newberria  claypolii  Hall,  Tenth  Ann.  Rep.  N.  Y.  State  Geol.,  1891,  p.  9,  extract, 

pi.  5,  figs.  1-9.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  263, 

pi.  78,  figs.  1-9. 
Loc,  Perry  County,  Pennsylvania. 

Kewberriat  condoni  McGhe8ney=Megalaiiteris  condoni. 

Hewberrya  johanniB  Hall.  Middle  Devonian. 

RensselflBriaf  johanni  Hall,  Pal.  New  York,  IV,  1867,  p.  385,  pi.  58A,  figs.  9-20. 

Rensselandia  johanni  Hall,  Ibidem,  1867,  at  end  of  description. 

Newberria  johanni  Hall,  Cont.  Canadian  Pal.,  I,  1891,  p.  237. 

Newberria  johannis  Hall,  Tenth  Ann.  Rep.  N.  Y.  State  Geol.,  1891,  p.  8,  extract, 

pi.  6,  figs.  1-11.— HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt,  II,  1893,  p.  262, 

pi.  78,  figs.  10-16. 
Loo,  Waterloo,  Iowa, 

Hewberrya  IsBvis  (Meek).  Middle  Devonian. 

RensselsBria  IsBvis  Meek,  Trans.  Chicago  Acad.  8ci.,  I,  1868,  p.  108,  pi.  13,  fig.  8; 

•    pi.  14,  fig.  4. 
Newberria  IsBYis  Hall,  Cont.  Canadian  Pal.,  I,  1891,  p.  237,  pi.  30,  figs.  3, 4. 
Newberria  IsbtIs  Hall,  Tenth  Ann.  Rep.  N.  Y.  State  Geol.,  1891,  p.  7,  extract,  pi. 

6,  figs.  12-15.— HaU  and  Clarke,  Pal.  New  York,  VUI,  Pt.  II,  1893,  p.  264, 

pi.  78,  figs.  17-20. 
Loo,  Mackenzie,  Onion,  and  Lookhart  rivers,  Canada. 

Hewberrya  miflBOnrienflif  Swallow.  Hamilton  (Dev.). 

Newberria  missouriensis  (Swallow  MS.)  Hall,  Tenth  Ann.  Rep.  N.  Y.  State  Geol., 
1891,  p.  9,  extract,  pi.  5,  figs.  10-12.— Hall  and  Clarke,  Pal.  New  York,  VIII, 
Pt.  II,  1893,  p.  263,  pi.  78,  figs.  21-23. 

Loo,  Moniteau  County,  Missouri. 

H0T0TH7RIS  Waagen.      Genotype  Terebratula  sabvesicularis  David. 

Notothyris  Waagen,  Palsontologica  Indica,  Ser.  XIII,  I,  1882,  p.  375. — Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  274 ;— Thirteenth  Ann.  Rep. 
N.  Y.  State  Geologist,  1895,  p.  857. 

Hotothyris  (?)  smithii  Derby.  Middle  Devonian. 

Notothyris  ( f )  smithii  Derby,  Arohivos  do  Miisen  Nacional  do  Rio  De  Janeiro, 
IX,  1890,  p.  81.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  267, 
275. 

Loc,  Head  of  the  Paraguay  in  Matto-Grosso,  Brazil. 

HXJCLEOSPIEA  Hall.  Genotype  Spirifer  ventricosa  Hall. 

Nucleospira  HaU,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  24;— Pal. 
New  York,  III,  1859,  p.  219;— Ibidem,  IV,  1867,  p.  278.— Nettelroth,  Kentucky 
Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  103. — Hall  aud  Clarke, 
Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  142 ;— Thirteenth  Ann.  Rep.  N.  Y.  State 
Geologist,  1895,  p.  806. 

Hnoleospira  barrin  White.  Kinderhook  (L.  Garb.). 

Nucleospira  barrisi  White,  Jour.  Boston  Soo.  Nat.  Hist.,  VIII,  1860,  p.  227. 
Loc,  Burling^n,  Iowa. 

Hnoleospira  concentrioa  Hall.  Lower  Helderberg  (Dev.). 

Nucleospira  concentrica  Hall,  Pal.  New  York,  III,  1859,  p.  223,  pi.  28B,  figs.  15- 

19.— Hall  and  Clarke,  Ibidem,  VUI,  Pt.  II,  1895,  pi.  48,  fig.  7. 
Loc,  Decatur  County,  Tennessee. 
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Nncleospira  concinna  Hall.  Corniferous-Hamilton  (Dev.)* 

Atrypa  concinna  Hall,  Geol.  N.  Y.;  Rep.  Fourth  Dist.,  1843,  p.  200,  fig.  3. 

Nucleospira  concinna  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  pp. 
25, 26;— Pal.  New  York,  IV,  1867,  p.  279,  pi.  45,  figs.  33-57.— Davidson,  Suppl. 
British  Silnrian  Brach.,  Palseontographical  Society,  1882,  p.  121. — Walcott, 
Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  147.— Nettelroth,  Kentucky  Fossil 
Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  103,  pi.  32,  figs.  1-4.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  145,  fig.  131;  pi.  48,  figs.  12-17, 
19-34;pl.  84,  fig.  38. 

Loc.  Moscow,  Darien,  etc..  New  York;  Monroe  County,  Pennsylvania;  Thed- 
ford,  Ontario;  Hardy  County,  Virginia;  Columbus,  Ohio;  Falls  of  Ohio; 
Lone  Mountain,  Nevada. 

Hnoleospira  eleganB  Hall,     t  Niagara  and  L.  Helderberg  (Sil.  and  Dev.). 

Nucleospira  elegans  Hall,  Pal.  New  York,  III,  1859,  p.  222,  pi.  28B,  figs.  10-15.— 
Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p. 
104.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II.  1895,  pi.  48,  figs.  8-11. 

Loc,  Cherry  Valley,  New  York ;  Cumberland,  Maryland.  In  the  Niagara  near 
Louisville,  Kentucky  (Nettelroth). 

Kacleospira  indianeimis  Miller=Parazyga  hirsuta. 

Hndeospira  piiiformis  Hall.  Niagara  (Sil.). 

Orthis  pisum  Hall  (non  Sowerby),  Pal.  New  York,  II,  1852,  p.  250,  pi.  2,  fig.  1. 

Nucleospira  pisiformis  Hall,  Pal.  New  York,  III,  1859,  pi.  28B; — Trans.  Albany 
Institute,  IV,  1863,  p.  226 ;— Twenty-eighth  Rep.  N.  Y.  State  Mus.  Nat.  Hist., 
1879,  p.  160,  pi.  25,  figs.  22-28 ;— Eleventh  Kep.  State  Geol.  Indiana,  1882,  p. 
301,  pi.  25,  figs.  22-28.— Kayser,  Richthofens  China,  IV,  1883,  p.  47,  pi.  4, 
figs.  9-11. — Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Sur- 
vey, 1889,  p.  104,  pi.  33,  figs.  7-9.— Key es,  Geol.  Survey  Missouri,  V,  1895,  p. 
94,  pi.  41,  fig.  5. 

Loc.  Wolcott,  New  York;  Waldron,  Indiana;  Louisville,  Kentucky;  Pike 
County,  Missouri ;  Tshau-Tien,  China. 

Hndeotpira  rotundata  Whitfield.  Waterlime  (Sil.). 

Nucleospira  rotundata  Whitfield,  Ann.  New  York  Acad.  Sci.,  II,  1882,  p.  194; — 
Ibidem,  V,  1891,  p.  511,  pi.  6,  figs.  11-14;— Geol.  Ohio,  VII,  1895,  p.  413,  pi.  1, 
figs,  11-14. 

Loc.  Greenfield,  Ohio. 

Hnoleotpira  yentricosa  Hall.  Lower  Helderberg  (Dev.). 

Spirifer  ventricosa  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  57. 
Nucleospira  ventricosa  Hall,  Pal.  New  York,  III,  1859,  p.  220,  pi.  14,  fig.  1;  pi. 

28B,  figs.  2-9.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  145, 

figs.  128-130;  pi.  48,  figs.  2-6,  18;  pi.  84,  figs.  39,  40. 
Loc,  Schoharie,  Cherry  Valley,  etc..  New  York ;  Cumberland,  Maryland. 

OBOLELLA  Billings.  Genotype  O.  chromatica  Billings. 

Obolella  Billings,  Geol.  Vermont,  II,  1861,  p.  946;— Pal.  Fossils,  I,  1861,  p.  7.— 
Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  131.— Meek  and 
Hayden,  Smithsonian  Coiit.  to  Knowledge,  XIV,  172, 1864,  p.  3.— Hall,  Trans. 
Albany  Institute,  V,  1867,  p.  108. — Dall,  American  Jour.  Conchology,  VI, 
1870,  pp.  162,  164.— Billings,  Canadian  Nat.  Geol.,  u.  ser.,  VI,  1871,  p.  217, 
figs.  5,  6; — American  Jour.  Sci.,  3d  ser..  Ill,  1872,  p.  355,  figs.  5-7; — Ibidem, 
3d  ser.,  XI,  1876,  p.  176.— Ford,  Ibidem,  3d  ser.,  XXI,  1881,  p.  131.— Walcott, 
Bull.  U.  8.  Geol.  Survey,  30,  1886,  p.  109.— Hall  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  1, 1892,  pp.  66, 164 ;— Eleventh  Ann.  Rep.  N.  Y.  State  Geologist,  1894, 

Bull.  87 18 
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OBOLELLA  BiUiugs^Continaed. 

p.  240. — Matthew,  Trans.  Royal  Soc.  Canada,  IX,  1892,  p.  39. — Mickwitz, 
Mem.  I'Acad.  Imp.  Sci.  St.  P^tersbourg,  VIII,  1896,  p.  116. 
Dicellomus  Hall,  Twenty-third  Rep.  N.  Y.  State  Cab.  Nat  Hist.,  1873,  p.  246. 

Obolella  ambigua  Walcott=Elkania  ambigua. 

Obolella  atlantica  Walcott.  Lower  Cambriau. 

Obolella  atlantica  Walcott,  Proc.  U.  S.  Nat.  Mus.,  XII,  1889,  p.  36;— Tenth  Ann. 

Rep.  U.  S.  Geol.  Survey,  1891,  p.  611,  pi.  71,  fig.  1. 
Loc.  Conception  Bay,  Newfoundland ;  Attleboro,  Massachusetta. 

Obolella  cuelata  6illings=:Lingalel]a  caBlata. 

Obolella  chromatica  Billiugs.  Lower  OamDnau. 

Obolella  chromatica  Billings,  Geol.  Vermont,  II,  1861,  p.  947,  tig.  346;— Pal. 
Fossils,  I,  1861,  p.  7,  fig.  7;— Geol.  Canada,  1863,  p.  284,  fig.  288.— Hall, 
Trans.  Albany  Institute,  V,  1867,  p.  110.— Billings,  American.  Jour.  Sci.,  3d 
ser.,  XI,  1876,  p.  176,  figs.  1-4.— Ford,  Ibidem,  3d  ser.,  XXI,  1881,  p.  133,  figs. 
8, 4, 5.— Walcott,  Bull.  U.  S.  Geol.  Survey,  30, 1886,  p.  112,  pi.  11,  fig.  1 ;— Tenth 
Ann.  Rep.  U.  S.  Geol.  Survey,  p.  611,  pi.  71,  fig.  2. — Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  I,  1892,  p.  70. 

Loc»  AnHe  au  Loup,  Canada. 

Obolella  ciugulata  6illings=Kutorgina  cingolata. 

Obolella  circe  Billings.  Lower  Cambrian. 

Obolella  circe  Billings,  Canadian  Nat.  Geol.,  n.  ser.,  IV,  1871,  p.  218; — American 
Jour.  Sci.,  Ill,  1872,  p.  357.— Walcott,  Bull.  U.  S.  Geol.  Survey,  30,  1886,  p. 
118,  pi.  10,  fig.  3;— Tenth  Ann.  Rep.  U.  S.  Geol.  Survey,  1891,  p.  611,  pi.  71, 
fig.  3. 

Loc,  Trois  Pistoles,  Canada. 

Obolella  crassa  (Hall).  Lower  Cambrian. 

Orbiculaf  crassa  Hall,  Pal.  New  York,  I,  1847,  p.  290,  pi.  79,  fig.  8. 

Aviculaf  desquamata  Hall,  Ibidem,  1847,  p.  292,  pi.  80,  fig.  2. 

Obolella  crassa  Billings,  Canadian  Nat.  Geol.,  n.  ser.,  VI,  1871,  p.  218. — Ford, 
Amer.  Jour.  Sci.,  3d  ser.,  XV,  1878,  p.  128;— Ibidem,  3d  ser.,  XXI,  1881,  p.  131, 
figs.  1,  2.— Walcott,  Ball.  U.  S.  Geol.  Survey,  30,  1886,  p.  114,  pi.  10,  fig.  1.— 
Shaler  and  Foerste,  Bull.  Mus.  Comp.  Zool.,  XVI,  1888,  p.  27,  pi.  1,  fig.  1.— 
Walcott,  Tenth  Ann.  Rep.  U.  S.  Geol.  Survey,  1891,  p.  612,  pi.  71,  fig.  4,— 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  70,  pi.  2,  figs.  31-36. 

Obolella  desquamata  Billings,  Canadian  Nat.  Geol.,  n.  ser.,  VI,  1871,  p.  217,  fig. 
6; — American  Jour.  Sci.,  3d  ser..  Ill,  1872,  p.  355,  fig.  6. 

Obolella  (Orbiculaf)  crassa  Ford,  American  Jour.  Sci.,  3d  ser.,  II,  1871,  p.  33. 

Dicellomus  crassa  Hall,  Twenty-third  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1873,  p. 
246,  pi.  13,  figs.  &-9. 

Obolella  chromatica  (lap.  crassa)  Walcott,  American  Jour.  Sci.,  3d  ser.,  XXIX, 
1885,  p.  116,  figs.  1, 2;— Ibidem,  XXX,  1890,  p.  21. 

Loc.  Troy  and  Schodack  Landing,  New  York;  North  Attleboro,  Massachusetts; 
St.  Simon  and  Bic  Harbor,  below  Quebec,  Canada. 

Obolella  desiderata  Billings=Elkania  desiderata. 
Obolella  desquamata  Billings = Obolella  crassa. 

Obolella  (1)  disooidea  Hall  and  Whitfield.    Up.  Oamb.  and  Pogonip  (Ord.). 

Obolelladiscoidea  Hall  and  Whitfield,  King's U.  S.  Geol.  Expl.  40th  Pari.,  IV,  1877, 
p.  203,  pi.  1,  figs.  1,  2.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  14. 

Obolella!  discoidea  Walcott,  Bull.  U.  S.  Geol.  Survey,  30,  18e6,  p.  111.— Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  69. 

Loc.  Eureka  district,  Nevada. 
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Obolella  gemma  Billings.  Lower  Cambrian. 

Obolella  gemma  Billings^  Canadian  Nat.  Geol.,  n.  K©r.,  VI,  1871,  p.  217,  fig. 5;  — 
American  Jour.  Sci.,  3d  ser.,  Ill,  1872,  p.  357,  fig.  5.— Walcott,  Bull.  U.  S.  Geol. 
Survey,  30, 1886,  p.  116,  pi.  10,  fig.  2;— Tenth  Ann.  Rep.  IT.  S.  Geol.  Survey,  1891, 
p.  612,  pi.  71,  fig.  5;  pi.  72,  tig.  2.— Hall  and  Clarke,  Pal.  New  York,  VIII, 
Pt.  I,  1892,  p.  71,  fig.  30;  pi.  2,  figs.  42-44. 

Loc.  Bic  and  St.  Simon  harbors,  below  Quebec,  Canada;  Troy,  New  York. 

Obolella  (1)  gemmula  Matthew.  Upper  Cambrian. 

Obolella  (?)  gemmula  Matthew,  Trans.  Royal  Soc.  Canada,  IX,  1892,  p.  41,  pi.  12, 

figs.  8a-8c. 
Loc.  Near  St.  John,  New  Brunswick. 

Obolella  (?)  ida  Billings.  Upper  Cambrian  and  Calciferous  (Ord.). 

Obolella  ida  Billings,  Pal.  Fossils,  I,  1862,  p.  71,  fig.  63,  on  p.  68. 
Obolella  f  ida  Walcott,  Bull.  U.  S.  Geol.  Survey,  30,  1886,  p.  111. 
Loc,  Point  Levis,  Canada. 

Obolella  misera  Billings  =:Linnarssonia  misera. 

Obolella  minnta  (Hall  and  Whitfield).  Upper  Cambrian. 

Lingulepis  f  minuta  Hall  and  Whitfield,  Rep.  Geol.  Expl.  40th  Pari.,  IV,  1877, 
p.  206,  pi.  1,  figs.  3, 4.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  13. 
Loc.  Eureka  district,  Nevada. 

Obolella  nana  Meek  and  Hayden.  Middle  Cambrian. 

Obolella  nana  Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1861,  p. 
435. — Billings,  Pal.  Fossils,  I,  1862,  p.  67. — Hayden,  American  Jour.  Sci., 
2d  ser.,  XXXIII,  1863,  p.  73. — Meek  and  Hayden,  Smithsonian  Cont.  to  Knowl- 
edge, XIV,  172,  1864,  p.  4,  pi.  1,  fig.  3.— Whitfield,  PowelFs  Geol.  Geogr.  Sur- 
Tey  Rocky  Mountain  Kegion,  1880,  p.  340,  pi.  2,  figs.  14-17. — Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  69. 

Loc,  Black  Hills,  South  Dakota. 

Obolella  nitida  Ford.  Lower  Cambrian. 

Obolella  nitida  Ford,  American  Jour.  Sci.,  3d  ser.,  V,  1873,  p.  213. — Walcott,  Bull. 

U.  S.  Geol.  Survey,  30,  1886,  p.  118,  pi.  11,  fig.  2;— Tenth  Ann.  Rep.  U.  S.  Geol. 

Survey,  1891,  p.  612,  pi.  72,  fig.  1.— Hall  and  Clarke,  Pal.  New  York,  VIII, 

Pt.  I,  1892,  pp.  69,  70.— f Matthew,  Trans.  N.  Y.  Acad.  Sci.,  XIV,  1895,  p.  125, 

pi.  2,  fig.  8. 
Loc.  Troy,  and  Washington  County,  New  York ;  Hanford  Brook,  New  Brunswick. 

Obolella  peotenoides  (Whitfield).  Upper  Cambrian. 

Obolus  pectenoides  Whitfield,  Ludlow's  Kep.  Keconn.  Black  Hills,  Dakota,  1875, 

p.  103,  figs.  1-3. 
Obolus f  pectenoides  Whitfield,  Powell's  Geol.  Geogr.  Survey  Rocky  Mountain 

Region,  1880,  p.  338,  pi.  2,  figs.  18, 19. 
Loc.  Black  Hills,  South  Dakota. 

Obolella  polita  Hall.  Middle  Cambrian. 

Obolus  appolinus  Owen  (non  Eichwald),  Geol.  Survey  Wisconsin,  Iowa,  Minne- 
sota, 1852,  pi.  IB,  figs.  9, 11, 15, 20. 

Lingulaf  polita  Hall,  Aim.  Rep.  Geol.  Survey  Wisconsin,  1861,  p.  24; — Geol.  Rep. 
Wisconsin,  1, 1862,  pp.  21, 435. 

Obolella  f  polita  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist,  1863,  p.  133> 
pi.  6,  figs.  17-21 ;— Trans,  Albany  Institute,  V,  1867,  p.  112. 

Lingulepis  prima  Meek  and  Hayden,  Smithsonian  Cont.  to  Knowl.,  XIV,  172, 1864, 
p.  3,  pi.  1,  fig.  2. 

PioeUomus  polity  HaU,  Twenty-third  Rep,  N,  Yt  St»te  C»b,  Nat  Hi«t,  1873,  p.  24Q. 
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Obolella  polita  Hall — Continued. 

Obolella  polita  Whitfield,  Poweirs  Geol.  Geogr.  Survey  Kocky  Moantain  Region, 
1880,  p.  339,  pi.  2,  figs.  12,  13.— Walcott,  Ball.  U.  S.  Geol.  Sarvey,  30,  1886, 
p.  111.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  2,  figs.  37-41. 

Loc.  Trerapealean,  Wisconsin ;  Black  Hills,  South  Dakota. 

Obolella  pretiosa  Billings^Linnarssonia  pretiosa. 
Obolella  prima  Whitfield=Lingalepi8  prima. 
Obolella  transversa  nartt=Linnar8sonia  transversa. 
Obolellina  Billings=Dinobolas. 

Obolellina  canadensis  Billmg8=Dinobolus  cauadaensis. 
Obolellina  galtensis  Billings =Rhinobolus  galtensis. 
Obolellina  magnifica  Billings =Dinobolas  magnificus. 

OBOLUS  Eichwald.  Genotype  Obolas  appolinas  Eiebwald. 

OboluB  Kichwald,  Zoologia  Specialis,  I,  1829,  p.  274. — Hall  and  Clarke,  Pal.  New- 
York,  VIII,  Pt.  1, 1892,  p.  80,  figs.  33, 34 ;  pp.  164, 337.— Matthew,  Trans.  Royal 
Soc.  Canada,  IX,  1892,  p.  43. — Mickwitz,  M^m.  TAcad.  Imp.  Sci.  St.  Peters- 
bonrg,  VIII,  1896,  pp.  25,  126. 

Euobolus  Mickwitz,  M6m.  I'Acad.  Imp.  Sci.  St.  P6tersbonrg,  VIII,  1896,  pp.  25, 
129,  133. 

Ohs,  Both  Euobolus  and  Obolns  are  based  upon  the  same  species. 

Obolus  appolinas  Owen  (non  Eichwald) =Obolella  polita. 
Obolus  canadensis  Billings,  1858=Dinobolus  magnificus. 
Obolus  canadensis  Billings=Dinobolus  canadaensis. 
Obolas  conradi  Hall=Dinobolus  conradi. 
Obolns  galtensis  Billings=Ehinobolus  galtensis. 
Obolus  labradoricus  Billings =Iphidea  labradorica. 

Obolns  (?)  major  Matthew.  Lower  Cambrian. 

Obolns  f  major  Matthew,  Trans.  Royal  Soc.  Canada,  IV,  1890,  p.  155,  pi.  8,  fig.  3. 
Mickwitzia  (f)  major  Mickwitz,  M6m.  I'Acad.  Imp.  Sci.  St.  Pdtersbourg,  VIII, 

1896,  p.  23. 
Loo,  Near  St.  .John,  New  Brunswick. 

Obolns  (?)  murrayi  Billings.  Cambrian. 

Obolus?  murrayi  Billings,  Pal.  Fossils,  I,  1865,  p.  362. 
Loc.  Hare  Bay,  Newfoundland. 

Obolus  !  pectenoides  Whitfield=Obolella  pectinoides. 
Obolus  pulcher  Matthew=Botsfordia  pulchra. 

Obolas  pristinus  Matthew.  ?  Middle  Cambrian. 

Obolus  pristinus  Matthew,  Trans.  N.  Y.  Acad.  Sci.,  XIV,  1895,  p.  121,  pi.  4,  fig.  1. 
Loc.  Hanford  Brook,  New  Brunswick. 

Obolns  (f)  refalgens  Matthew.  Middle  Cambrian. 

Obolus  refulgens  Matthew,  Trans.  Royal  Soc.  Canada,  IX,  1892,  p.  44,  pi.  12, 

figs.  6a-6d. 
Obolus(f)refulgen6 Mickwitz,  M6m.  TAcad.  Imp.  Sci.  St.  Pc^tersbonrg,  VIII,  1896, 

p.  23. 
lAto.  Near  St.  John,  New  Brunswick. 

CBhlertella  Hall  and  Clarke=Lingulodi8cina. 
Orbicula  Cuvier= Crania. 
Orbicula  Sowerby,  1830=Di8cina. 
Orbicula  ca^lata  HallsLingalella  cielata. 
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Orbicala  corrugata  Hall=LiclieQalia,  a  bryozoan. 
Orbicala  crassa  Hall=Obolella  crassa. 
Orbicula  deformata  Hall=Orania  deformata. 

?OrbicTila  excentrica  Emmous.  Cambrian. 

Orbicula  exceotrica  Emmons,  Ameriean  Geology,  Pt.  II,  1855,  p.  112,  pi.  1,  fig.  4. 
Crania  excentrica  Miller,  N.  American  Geol.  Pal.,  1889,  p.  341. 
Loc,  Angasta  County,  Virginia. 
Ohs.  Probably  a  gastropod. 

Orbicula  filosa  Hall=Schizocrania  filosa. 

Orbicala  grandis  Tannxem^Boemerella  grandis. 

Orbicala  lamellosa  Hall  (non  Brod6rip)=Orbicaloidea  lameUosa. 

Orbicula  lodensis  Vanaxem=Orbiculoidea  lodiensis. 

Orbicula  Ingubris  Conrad =DisciDisca  Ingubris. 

Orbicula  ininuta  Hall=Orbiculoidea  minuta. 

Orbicula  multilineata  Conrad=Di8cini8ca  multilineata. 

Orbicula  parmulata  Hall=Orbiculoidea  parmulata. 

Orbicula  prima  Owen=Lingulepis  pinniformis. 

Orbicula  squamiformis  Hall=Pliolidops  squamiformis. 

Orbicula  subtruncata  Hall=Pholidops  subtruncata. 

Orbicula  tenuilamellata  Hall=Schizotreta  tenuilamellata. 

Orbicula  terminalis  Emnions=Treinatis  terminalis. 

Orbicula  truncata  Emmons=Orbiculoidea  lamellosa. 

OBBIGULOISEA  d'Orbigny.  Genotype  Orbicula  morrisi  Davidson. 

Orbiculoidea  d'Orbigny,  Prodrome  de  Pal^ontologie  stratigraphique,  1, 1850,  p. 
44. — Dall,  Bull.  Miis.  Comp.  Zool.,  Ill,  1871,  p.  37; — American  Jour.  Conch., 
VII,  1871,  p.  74.— Herrick,  Bull.  Denison  Univ.,  IV,  1888,  p.  12.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  125,  fig.  64;  p.  128,  fig.  160  and 
pp.  160,  168.— Winchell  and  Schuchert,  Minnesota  Geol.  Surrey,  III,  1893, 
p.  363.— Hall  and  Clarke,  Eleventh  Ann.  Rep.  N.  Y.  State  Geologist,  1894, 
p.  256. 

Discina  Hall  (non  Lamarck),  Pal.  New  York,  III,  1859,  p.  159; — Sixteenth  Rep. 
N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  130;— Pal.  New  York,  IV,  1867,  p.  15. 

Orbiculoidea  alleghania  (Hall).  Chemung  (Dev.). 

Discina  alleghania  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p. 

77,  figs.  1, 2;— Pal.  New  York,  IV,  1867,  p.  25,  fig.  1.  pi.  1,  fig.  17. 
Loe.  Hobbieville,  Alleghany  County,  New  York. 

Orbiculoidea  ampla  Hall.  Oriskany  (Dev.). 

Discina  grandis  Hall  (non  Vanuxem,  1842),  Pal.  New  York,  III,  1859,  p.  406,  pi. 

92,  fig.  1. 
Discina  ampla  Hall,  Ibidem,  corrigenda  in  volume  with  plates,  1859. 
Orbiculoidea  ampla  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  127. 
Loe,  Albany  County,  New  York ;  Cayuga,  Ontario. 

Orbicnloidea  baini  (Morris  and  Sharpe.)  Middle  Devonian. 

Orbicula  baini  Morris  and  Sharpe,  Quart.  Jour.  Geol.  Soc.  London,  II,  1846,  p. 

277,  pi.  10,  fig.  5. — Sharpe  and  Salter,  Trans.  Geol.  Soc.  London,  2d  ser.,  VII, 

1866,  p.  210,  pi.  26,  figs.  20-23. 
Discina  baini  yon  Ammon,  Zeits.  Gessels.  fUr  Erdk.,  Berlin,  XXVIII,  1893,  p. 

359,  fig.  4. 
Lac.  Falkland  Islands;  Taquarassu,  Matto-Grosso,  Brazil;  South  Africa. 
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Orbicoloidea  (1)  capax  (White).  Kinderhook  (L.  Carb.). 

Discina  capax  White,  Proc.  Boston  Soc.  Nat.  Hist.,  IX,  1862,  p.  30. — A.  Wiuchell, 
Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865,  p.  112; — Proc.  Americau  Phil.  Soc, 
XII,  1870,  p.  249. 

hoc,  Bnrlington,  Iowa;  Girard  and  Rockville,  Oliio^A.  Wincholl). 

Oh9.  This  species  shonld  be  compared  with  Llngalodiscina  newberryi  Hall. 

Orbicoloidea  capnIiformiB  (McChesney).  Upper  Carboniferous. 

Discina  capnliforma  McChesney,  New  Pal.  Fossils,  1860,  p.  72; — Trans.  Chicago 

Acad.  Sci.,  I,  1868,  p.  73,  pi.  2,  fig. 20. 
Loc.  Springfield,  Illinois. 
Ohs.  Compare  with  O.  convexa  Shumard. 

Orbiculoidea  conica  Dwight=Schizotreta  conica. 

Orbicoloidea  conradi  (Hall).  Lower  Helderberg:  (Dev.). 

Discina  conradi  Hall,  Pal.  New  York,  III,  1859,  p.  161,  pi.  9,  figs.  16,  17;  pi.  lOA, 

fig.  2. 
Loc,  Near  Hudson,  New  York. 

Orbicoloidea  convexa  (Shumard).  Upper  Carboniferous. 

Discina  convexa  Shumard,  Trans.  St.  Loins  Acad.  Sci.,  I,  1858,  p.  221. — White, 

Thirteenth  Rep.  State  Geol.  Indiana,  1884,  p.  1.21,  pi.  25,  fig.  9.— Herrick,  Bull. 

Denison  Univ.,  II,  1887,  pi.  3,  fig.  19. — Keyes,  Geol.  Survey  Missouri,  V,  1895, 

p.  40,  pi.  35,  fig.  7. 
Loc,  Valley  of  Verdigris  River,  Kansas ;  Kansas  City,  Missouri;  Vermilion  County, 

Indiana;  Newark,  Ohio. 
Oh8.  See  Orbiculoidea  capnlifonuis  McChesney. 

Orbicoloidea  discos  Ilall.  Lower  Helderberg  (Dev.). 

Discina  discus  Hall,  Pal.  New  York,  III,  1859,  p.  159,  pi.  9,  figs.  13-15. 
Schizocrania  (  f )  discus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  132. 
Orbiculoidea  discus  Hall  and  Clarke,  Ibidem,  1892,  pi.  4£,  fig.  13. 
Loc.  Near  Hudson  and  Albany  counties.  New  York. 

Orbicoloidea  doria  (Hall).  Hamilton  (Dev.). 

Discina  doria  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  20;— Pal. 
New  York,  IV,  1867,  p.  19,  pi.  2,  figs.  19-22,  31  (f30).— Nettelroth,  Kentucky 
Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  32. 

Loc.  Madison  County,  New  York ;  Thedford,  Ontario ;  Clark  County,  Indiana. 

Orbicoloidea  elmira  (Hall).  Chemung  (Dev.). 

Discina  elmira  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  29; — 

Pal.  New  York,  IV,  1867,  p.  24,  pi.  2,  figs.  38,  39. 
Loc.  Elmira,  New  York ;  Wellsboro,  Pennsylvania. 

Orbicoloidea  gallaheri  (A.  Winehell).  Marshall  (L.  Carb.). 

Discina  gallaheri  A.  Winehell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865,  p.  112; — 

Proc.  American  Philosophical  Soc,  XII,  1870,  p.  249. 
Loc,  Hillsdale,  Michigan;  Granville,  Ohio;  Shafers,  Pennsylvania. 

Orbicoloidea  herzeri  Hall  and  Clarke.  Waverly  (L.  Carb.). 

Orbiculoidea  herzeri  Hall  and  Clarke,    Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 

126,  127,  178. 
Orbiculoidea  pulchra  Hall  and  Clarke,  Ibidem,  1892,  pi.  4E,  fig.  19;  pi.  4F,  figs. 

9-13,30,  (f  14-16). 
Loc,  Berea  and  Baconsbnrg,  Ohio;  Meadville,  Pennsylvania. 

Orbicoloidea  homilis  (Hall).  Marcellus  and  Hamilton  (Dev.). 

Discina  hnmilis  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  25;— 
Pal.  New  York,  IV,  1867,  p.  16,  pi.  2,  fig.  18.— Whitfield,  Annals  N.  Y.  Acad. 
Sci.,  V,  1891,  p.  560;— Geol.  Ohio,  VII,  18^,  p.  452,  pi.  8,  figs.  1,  2. 

Loc,  Bridgewater,  Canandaigna  Lake,  etc..  New  York;  Leroy,  Ohio. 
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Orbiculoidea  iUinoisensis  (Miller  and  Gurley).  Upper  Carboniferous. 

Discina  illinoieusis  Miller  and  Gurley,  Bull.  Xllinois  State  Miis.  Nat.  Hist.,  3^  1893, 

p.  70,  i>l.  7,  figs.  2-5. 
Loc.  Kuox  and  Peoria  counties,  Illinois. 
Ohs.  Closely  related  to  O.  convexa. 

Orbiculoidea  jervisensis  (Barrett).  Oriskany  (Dev.). 

Discina  jervensis  Barrett,  Annals  N.  Y.  Acad.  Sci.,  I,  1878,  p.  121. 
Loc.  Port  Jervis,  New  York. 

Orbiculoidea  keokok  (Gurley).  Keokuk  (L.  Garb.). 

Discina  keokiik  Gurley,  New  Carb.  Fossils,  1884,  p.  6. 
Loc»  Craw  fords  ville,  Indiana. 

Orbiculoidea  lameUosa  Hall.  Trenton  and  Lorraine  (Ord.). 

Orbicula  lamellosa  Hall  (non  Broderip,  1833),  Pal.  New  York,  I,  1847,  p.  09,  pi. 

30,  fig.  10. 
Orbicula  truncata  Emmons,  American  Geology,  Pt.  II,  1855,  p.  200,  fig.  62. 
Discina  truncata  Emmons,  Manual  of  Geol.,  1860,  p.  99. 
Orbiculoidea  lamellosa?  Winchell  and  Scbuchert,  Minnesota  Geol.  Survey,  III, 

1893,  p.  364,  pi.  29,  fig.  25. 
Orbiculoidea  lamellosa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi. 

4E,  fig.  12. 
Discina  circe  Billings,  Pal.  Fossils,  I,  1862,  p.  51,  fig.  55; — Geol.  Canada,  1863, 

p.  159.  fig.  125. 
Loc,  Middleville  and  Lowville,  New  York;    BeU ville  and  Ottawa,   Canada; 

Spring  Valley ,  Minnesota. 
Oh8,  Orbicula  lamellosa  Broderip,  is  the  type  species  of  Discinisca,  and  HalFs 

name  will  therefore  stand. 

Orbiculoidea  lodiensis  (Vanuxem).  Genesee  (Dev.). 

Orbicula  lodensis  Vanuxem,  Geol.  N.  Y. ;  Rep.  Third  Dist.,  1842,  p.  168^  fig.  1. — 

Hall,  Ibidem,  Rep.  Fourth  Dist.,  1843,  p.  223,  fig.  1. 
Discina  lodensis  Hall,  Pal.  New  York,  IV,  1867,  p.  22,  pi.  1,  fig.  14;  pi.  2,  fig.  35.— 

Rathbun,  Bull.  Buffalo  Soc.  Nat.  Sci.,  1, 1874,  p.  257;— Proc.  Boston  Soc.  Nat. 

Hist.,  XX,  1879,  p.  17.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  112, 

pi.  2,  fig.  5.— Clarke,  Bull.  U.  S.  Geol.  Survey,  16,  1885,  p.  24.— Whitfield, 

Annals  N.  Y.  Acad.  Sci.,  V,  1891,  p.  547,  pi.  11,  fig.  7 ;— Geol.  Ohio,  VII,  1895, 

p.  442,  pi.  7,  fig.  7. 
Discina  sp.  a  A.  Ulrich,  N.  Jahrb.  fdr  Mineral.,  Beilageband,  VIII,  1892,  p.  81,  pi. 

5,  fig.  10. 
Orbiculoidea  lodensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  4F, 

fig.  21. 
Loc,  Lodi,  etc..  New  York ;  White  Pine  district,  Nevada;  Erere,  Province  of  Para, 
Brazil ;  Chahuarani,  Bolivia.     In  the  Marcellus  shale  of  Delaware  County, 
Ohio  (Whitfield). 

Orbiculoidea  lodiensis  media  Hall.  Marcellus-Ghemung  (Dev.). 

Discina  media  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  27;— 

Pal.  New  York,  IV,  1867,  p.  20,  pi.  2,  figs.  25-29.— Walcott,  Mon.  U.  S.  Geol. 

Survey,  VIII,  1884,  p.  113. 
Orbiculoidea  media  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  4E, 

figs.  15-17. 
Loc,  Seneca  and  Canandaigna  lakes,  New  York ;  Chemung  group,  Troupsborg, 

New  York. 

Orbionloidea  magnifica  (Herrick).  Waverly  (L.  Garb.). 

Discina  magnifica  Herrick,  Bull.  Geol.  Soc.  America,  II,  1891,  p.  46,  pi.  1,  fig.  17. 
Loc,  Wooster,  and  Ashland  Coanty,  Ohio. 
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Orbicnloidea  manhattanenslB  (Meek  and  Hayden).    Upper  Garboniferoas. 

Discina  manhattenHis  Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 

1859,  p.  25. 
Loc.  Near  Manhattan,  Kansas. 

Orbicnloidea  marginalis  (Wliitfield).  Hamilton  (Dev.). 

Discina  marginalis  Whitfield,  Ann.  Rep.  GeoJ.  Survey  Wisconsin,  1880,  p.  70; — 
Geol.  Survey  Wisconsin,  IV,  1882,  p.  325,  pi.  25,  fig.  11. 

Orbiculoidea  marginalis  Hall  and  Clarke,  Pal.  New  York,  VHI,  Pt.  1, 1892,  p.  127, 
pi.  4F,  fig.  17. 

Loc.  Milwaukee,  Wisconsin. 

Orbicnloidea  minuta  (Hall).  Marcellas-Hamilton  (Dev.). 

Orbicnla  minuta  Hall,  Geol.  N.  Y.  ;  Rep.  Fourth  Dist.,  1843,  p.  180,  fig.  9. 
Discina  minuta  Hall,  Pal.  New  York,  IV,  1867,  p.  16,  pi.  1,  fig.  16.— Walcott,  Mon. 

U.  S.  Geol.  Survey,  VIII,  1884,  p.  112,  pi.  13,  fig.  5.— Whitfield,  Annals  N.  Y. 

Acad.  Sci.,  V,  1891,  p.  547,  pi.  11,  figs.  5, 6;— Geol.  Ohio,  VII,  1895,  p.  442,  pi.  7, 

figs.  5, 6. 
Orbiculoidea  minuta  Beecher,  American  Jour.  Sci.,  3d  ser.,  XLI,  1891,  p.  356,  pi. 

17,  tigs.  5-7 ;— American  Jour.  Sci.,  3d  ser.,  XLIV,  1892,  p.  150,  pi.  1,  figs.  4-6. 
Loc,  Avon,  New  York;  Delaware  County,  Ohio;  near  Eureka,  Nevada. 

Orbicnloidea  missonriensis  (Shumard).  Upper  Garboniferoas. 

Discina  missouriensis  Shumard,  Trans.  St.  Louis  Acad.  Sci.,  1, 1858,  p.  221. 
Discina  uitidaf  Meek  and  Worthen  (non  Phillips),  Geol.  Survey  Illinois,  V,  1873, 

p.  572,  pi.  25,  fig.  1. 
Discina  nitida  White,  Thirteenth  Rep.  State  Geologist  Indiana,  1884,  p.  121,  pi. 

25,  fig.  10.— Keyes,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1888,  p.  226.— Hall  and 

Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  131,  pi.  4F,  figs.  23-28.- Keyos, 

Geol.  Survey  Missouri,  V,  1895,  p.  39,  pi.  35,  fig.  6. 
Discina  meekana  Whitfield,  Annals  N.  Y.  Acad.  Sci.,  II,  1882,  p.  228.— Herrick, 

Bull.  Denison  Univ.,  II,  1887,  p.  145,  pi.  2,  fig.  8.— Whitfield,  Annals  N.  Y. 

Acad.  Sci.,  V,  1891,  p.  598,  pi.  15,  figs.  1-3;— Geol.  Ohio,  VII,  1895,  p.  483,  pi. 

11,  figs.  1-3. 
Loc.  Lexington,  Missouri;  Illinois;  Carbon  Hill  and  Flint  Ridge,  Ohio;  Des 

Moines,  Iowa ;  Vermilion  County,  Indiana. 
Oba.  This  species  is  not  D.  nitida  Phillips.     It  diflers  from  it  in  form  and  in  the 

muscular  scars. 

Orbicnloidea  (1)  mnnda  (Miller  and  Gorley).  Upper  Carboniferous. 

Discina  munda  Miller  and  Gurley,  BuU.  Illinois  State  Mus.  Nat.  Hist.,  3,  1893,  p. 

71,  pi.  7,  figs.  6,  7. 
Loo,  Kansas  City,  Missouri. 
Oba.  This  species  may  be   a   Lingulodiscina,  but  since  the  ventral  valve   is 

unknown  satisfactory  generic  reference  can  not  be  made. 

Orbicnloidea  neglecta  (Hall).  Chemung  (Dev.). 

Discina  neglecta  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  29;— 

Pal.  New  York,  IV,  1867,  p.  24,  pi.  1,  figs.  12,  13. 
Loc,  Ithaca,  New  York. 

Orbiculoidea  newberryi  Meek = Lingulodiscina  newberryi. 
Orbicnloidea  nitida  (Phillips).  Upper  Carboniferous. 

Orbicula  nitida  Phillips,  Geol.  Yorkshire,  II,  1836,  p.  221,  pi.  9,  tigs.  10-13. 

f  Discina  nitida  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  213,  pi.  7,  fig.  4. 

Loc,  England;  White  Pine  district,  Nevada. 
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Orbicoloidea  nnmulus  Hall  and  Clarke.  Waterlime  (Sil.). 

Orbiculoidea  nunmlus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  178, 

pi.  4E,  fig.  14. 
Loc.  Marshall,  New  York. 

Orbicoloidea  parmnlata  (Hall).  Medina  (Sil.)* 

Orbicula  parmulata  HaU,  Geol.  New  York ;  Rep.  Fourth  Diet.,  1843,  p.  48,  fig.  4 ; — 

Pal.  New  York,  II,  1852,  pi.  4,  fig.  3. 
Loc,  Medina  and  Lockport,  New  York. 

Orbiculoidea  patellaria  (A.  Winchell).  Kinderhook  (L.  Garb.). 

Discina  patellaria  A.  Wiucbell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1863,  p.  4. 
Loc,  BiirliDgton,  Iowa. 

Orbiculoidea  pleurites  Meek=Lingal6di8cina  pleurites. 
Orbiculoidea  pulchra  Hall = Orbiculoidea  bertzeri. 

Orbicoloidea  randalli  Hall.  Hamilton  (Dev.). 

DisciDa  randalli  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  25;— 

Pal.  New  York.  IV,  1867,  p.  18,  pi.  2,  fig.  34. 
Orbiculoidea  randaUi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  4£, 

fig.  18. 
Loo.  Schoharie,  New  York. 

Orbicoloidea  saffordi  (A.  Winchell).  Lower  Carboniferous. 

Discina  saffordi  A.  Winchell,  Geol.  Tennessee,  1869,  p.  443; — Proc.  American 

Philosophical  Soc,  XII,  1870,  p.  248. 
Loc.  ''Just  above  Black  Slate,"  Hickman  County,  Tennessee. 

Orbicoloidea  sampsoni  (Miller).  Chouteau  (L.  Carb.). 

Discina  sampsoni  Miller,  Seventeenth  Rep.  State  Geol.  Indiana,  1891,  p.  80,  pi. 

13,  figs.  10-12. 
Loc.  Sedalia,  Missouri. 

Orbicoloidea  seneca  (Hall).  Hamilton  (Dev.). 

Discina  seneca  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  26;— 

Pal.  New  York,  IV,  1867,  p.  20,  pi.  2,  figs.  23,  24. 
Loo.  East  shore  of  Seneca  Lake,  New  York. 

Orbicoloidea  sobplana  (Hall).  Arisaig  (Sil.). 

Discina  tenuilamellata  var.  subplana  Hall,  Canadian  Nat.  Geol.,  V,  1860,  p.  144. — 

Dawson,  Acadian  Geol.,  3d  ed.,  1878,  p.  595. 
Loc.  Arisaig,  Nova  Scotia. 

Orbicoloidea  sobtrigonalis  (McChesney).  Upper  Carboniferous. 

Discina  subtrigonalis  McChesney,  New  Pal.  Fossils,  1865,  p.  97. 

Discina  trigonalis  McChesney,  Ibidem,  1865,  pi.  2,  fig.  19; — Trans.  Chicago  Acad. 

Sci.,  I,  1868,  p.  24,  pi.  2,  fig.  19. 
Loc.  Lasalle,  Illinois. 

Orbicoloidea  tenoilineata  (Meek  and  Hayden).         Upper  Carboniferous. 

Discina  tenuilineata  Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1859, 

p.  25. 
Loc.  Cottonwood  Creek,  Kansas. 

Orbicoloidea  tenoistriata  (Ulricb).  Utica  (Ord.). 

Discina  tenuistriata  Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  1, 1878,  p.  96,  pi.  4, 

fig.  10. 
Loc.  Covington,  Kentucky. 
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Orbicalaidea  tnllia  (HaU).  Tully  (Dev.). 

Discina  tallia  HaU,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  28;— Pal. 

New  York,  IV,  1867,  p.  22.  pi.  2,  figs.  16,  17. 
Loc,  Seneca  Lake,  New  York. 

Orbiculoidea  utahensis  (Meek).  Up])er  Carboniferous. 

Discina  sp.  nndet.,  Meek,  King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV,  1877,  p.  99,  pi. 

10,  fig.  3. 
Discina  utahensis  Meek,  Ibidem,  1877,  p.  99  (also  see  footnote,  p.  9). 
Loc,  Weber  Canyon,  Wasatch  Range,  Utah. 

Orbiculoidea  vannxemi  (Hall).  Arisaig  and  Waterlime  (Sil.). 

Discina  vanuxemi  Hall,  Pa],  New  York,  III,  1859,  p.  162,  pi.  8,  tig.  1. 
Loc,  Manlins-square,  New  York;  Arisaig,  Nova  Scotia  (Ami). 

Orbiculoidea  vanavienfiB  (Worthen).  Keokuk  (L.  Garb.). 

Discina  varsoviensis  Worthen,  Bull.  Illinois  State  Mus.  Nat.  Hist.,  2,  1884,  p. 

23;— Geol.  Survey  lUinois,  VIII,  1890,  p.  102,  pi.  11,  fig.  7. 
Loc,  Warsaw,  Illinois. 

0BI8KAHIA  Hall  and  Clarke.  Genotype  O.  naviceUa  H.  and  G. 

Oriskanla  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  270;— Thirteenth 
Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  854. 

Oriskania  navicella  Hall  and  Clarke.  Oriskany  (Dev.). 

Oriskania  navicella  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  269, 

figs.  181-183,  pi.  79,  figs.  25-27. 
Loc,  Near  Hudson,  New  York. 

OETiiiiiiuM  Hall  and  Clarke.      Genotype  Orthis  gemmicula  Billings. 

Orthidium  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  244 ;— Eleventh 
Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  276. 

Orthidiom  gemmicula  (Billings).  Calciferous  (Ord.). 

Orthis  gemmicula  Billings,  Pal.  Fossils,  I,  1862,  p.  75,  fig.  68. 

Orthidium  gemmicula  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 

217,  244,  pi.  7A,  figs.  22-25. 
Loc.  Point  Levis,  Canada. 

Orthii  of  authors. 

Orthis  HaU,  Pal.  New  York,  IV,  1867,  p.  33.— Shaler,  Fossil  Rraohiopoda  of  tlie 
Ohio  Valley,  1887,  p.  18.— Herrick,  Bull.  Denison  University,  IV,  1888,  p. 
14. — Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889, 
p.  34.— HaU,  Bull.  Geol.  See.  America,  I,  1889,  p.  19.— HaU  and  Clarke,  Pal. 
New  York,  VIII,  Pt.  I,  1892,  pp.  185,  186 ;— Eleventh  Ann.  Rep.  N.  Y.  State 
Geologist,  1894,  p.  264. 

0ETHI8  Dalman  (emend  Hall  and  Clarke). 

Genotype  Orthis  calligramma  Dalman. 

Orthis  Dalman,  Kongl.  Svenska  Vct.-Akad.  Handl.,  fTir  1827, 1828,  pp.  93,  {«.— HaU 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  192.— Winchell  and  Schu- 
ohert,  Minnesota  Geol.  Survey,  III,  1893,  p.  417.— Hall  and  Clarke,  Eleventh 
Ann.  Rep.  State  Geologist,  1894,  p.  265. 

Orthis  jequivalvis  Hall,  1847 =Plector this  aequivalvis. 
Orthis  iequivalvis  Hall,  1857  (nonl847)=Orthis  eryna. 
Orthis  aequivalvis  Shaler  (nou  Ha]l)=Rhipidomel1a  uberis. 

Orthis  (!)  aouminata  Billings.  Chazy  (Ord.). 

Orthis  f  acuminata  Billings,  Canadian  Nat.  Geol.,  IV,  1859,  p.  440,  iig.  19. 
Orthis  acnminata  Billings,  Geol.  Canada,  1863,  p.  130,  tig.  59. 
Loc,  Canghnawaga,  Canada. 
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Orthis  acatilirata  Meek=Platy8tropbia  acutilirata. 
Orthis  acutiloba  Eingaeberg=Bilobite8  acutilobus. 
Orthis  alata  Shaler=Orthis  davidsoni. 
Orthis  alsas  nall=Kbii)idomella  alsa. 

Orthis  (!)  altemani  Castelnau.  Formation,  t 

Orthis  altemans  Castelnau,  Essai  Syst.  Sil.  rAm^rique  SepteutiioDale,  1843,  p. 

38,  pi.  14,  fig.  2. 
Loc,  ''From  an  erratic  block.  Lake  of  the  Woods.''    Undeterminable. 

Orthis  amoeiia  N.  H.  Wiiichell=Dalmauella  amoena. 
Orthis  anticostiensis  Shaler=:Diuorthis  porcata. 

Orthis  (t)  apicalis  Billings.  ?  Upper  Cambrian. 

Orthis  f  apioalis  Billings,  Pal.  Fossils,  I,  19&^,  p.  301,  fig.  291.— Hall  and  Clarke, 

Pal.  New  York,  VIII,  Pt.  I,  1892.  p.  217.  • 

Loc,  Point  Levis  and  west  end  of  Island  of  Orleans,  Canada. 

Orthis  arachnoides  Roemer  and  Hall  (uon  Phillips) = Derby  a  crassa. 

Ortliis  armanda  Billings=Syntrophia  armauda. 

Orthis  assimilis  Hall=Ehipidomella  assimilis. 

Orthis  aurelia  BilliQgs=Plectorthis  aurelia. 

Orthis  aymara  Salter=: Anoplotheca  tiabellites. 

Orthis  barabaensis  Wiiichell=Syntrophia  barabaensis. 

Orthis  battis  Billings=:Hebertellabattis. 

Orthis  bellarugosa  Conrad  =:Hebertella  belliragosa. 

Orthis  bellarugosa  Hall,  1883=Hebertella  inscalpta. 

Orthis  bellala  Meek=Dalmanella  bellola. 

Orthis  benedicti  Miller.  Niagara  (Sil.). 

Orthis  benedicti  Miller,  Seventeenth  Rep.  State  Geol.  Indiana,  1891,  p.  78,  pi. 

13,  figs.  7-9. 
Loo,  Hartsville,  Indiana. 

Orthis  bicostatus  Yanuxem=Eeticularia  bicostata. 

Orthis  biforata  of  aathors=Platystrophia  biforata. 

Orthis  biforata  acutilirata  White =Platystrophia  acutilirata. 

Orthis  billingsi  Hartt=Billingsella  billingsi. 

Orthis  biloba  Hall=Bilobites  bilobus. 

Orthis  bisulcata  Emmon8=Cyclospira  bisulcata. 

Orthis  borealis  Billings=Hebertella  borealis. 

Orthis(!)  buchi  d'Orbigny.  Upper  Carboniferous. 

Orthis  buchi  d'Orbiguy,  Voyage  dans  PAm^rique  M^ridionale,  Pal.,  1842,  p.  49. 
Productus  andii  d'Orbigny,  Ibidem,  p.  54,  pi.  5,  figs.  1-3. — de  Koninck,  Recher. 

Anunaux  Foss.,  Pt.  1, 1847,  p.  238. 
Loc,  Yarbichambi,  Bolivia. 

Orthis  calligramma  Foerste  (non  Dalman)=:Orthis  flabellites. 

Orthis  calligramma  davidsoni  Nicholson  and  Hinde=:Orthis  davidsoni. 

Orthis  oalligramma  Kayser.  Lower  Ordovician. 

Orthis  calligramma  Kayser  (non  Davidson),  Palfeontogra]ihica,  Suppl.,  Ill,  1876, 

pp.  18,  26,  pi.  3,  figs.  9-18. 
Loc,  Cordillere  San  Juan,  Argentine  Repnblic. 
Oh%,  These  sheUs  appear  to  be  more  closely  related  to  O.  plicateUa  than  to  O. 

calligramma. 
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Ortbis  canalis  Hall=Dalmaiiella  elegantala. 
Orthis  carbonaria  Swa]low=Ebipidomella  pecosi. 
Ortbis  carinata  Hall=Scbizopboria  carinata. 
Ortbis  carleyi  Ha]l=Dii)ortbis  retrorsa. 

Orthis  caramii  Salter.  Galciferoas  (Ord.)- 

Orthis  caransii  (Salter,  MS.)  Davidson,  Geol.  Mag.  London,  V,  1868,  p.  315,  pi. 

16,  fig.  23. 
Orthis  oarausii  f  Matthew,  Trans.  Royal  Soc.  Canada,  X,  1893,  p.  102,  pi.  7,  fig.  7. 
Loc.  England ;  near  St.  John,  New  Brunswick. 

Orthis  (1)  centrilineata  Hall.  Lorraiue  (Ord.). 

Orthis  centrilineata  Hall,  Pal.  New  York.  I,  1847,  p.  289,  pi.  79,  fig.  5*. 
Loc.  Lorraine  and  Turin,  New  York. 

Ortbis  centrosa  Miller=Platy8tropbia  crassa. 

Ortbis  charlottse  Wincbell=Dinortbi8  pectiiiella. 

Ortbis  ciDciniiatiensis  Miller =Orthisf  pumila. 

Ortbis  (f)  circularis  N.  H.  WiDchell=Daliuaiiella  sabaequata  circularis. 

Ortbis  circulas  Hall=Ehipidomella  circulus. 

Ortbis  clarkeDsis  Swallow =Bbipidomella  clarkeiisis. 

Ortbis  cleobis  Hall=Bbipidomella  cleobis. 

Ortbis  clytie  Hall=Heterortbi8  clytie. 

Ortbis  coloradoensis  Meek,  1870=Ortbis  ?  desmopleura. 

Ortbis  coloradoensis  Shumard=Billingsella  coloradoensis. 

Ortbis  concinna  Hall=Dalmanella  concinna. 

Orthis  (!)  concinna  Morris  and  Sbarpe.  Lower  Devonian. 

Orthis  concinna  Morris  and  Sharpe,  Quart.  Jour.  Geol.  Soo.  London,  II,  1846,  p. 

275,  pi.  10,  fig.  2. 
Loo.  Falkland  Islands. 
Obs.  Prohably  a  species  of  Orthothetes. 

Ortbis  conradi  Oastelnan=Hipparionyx  proximus. 

Ortbis  conradi  N.  H.  Wincbell=Dalmaiiella  subaequata  conradi. 

Ortbis  coopereusis  Swallow  =:Bbipidomella  dubia. 

Ortbis  cora  d'Orbigny=Scbizopboria  cora. 

Orthis  corinna  Billings.  Oalciferous  (Ord.). 

Orthis  corinna  Billings,  Pal.  Fossils,  I,  1865,  p.  302,  fig.  292. 

Orthis  f  corinna  HaD  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  217. 

Loc.  Stanbridge,  Quebec,  Canada. 

Ortbis  corpulenta  Sardeson=Dalmanella  testadinaria  meeki. 

Orthis  costalis  Hall.  Cbazy  (Ord.). 

Orthis  costalis  Hall,  Pal.  New  York,  I,  1847,  p.  20,  pi.  4  bis,  fig.  4 ;— Second  Ann. 

Rep.  N.  Y.  State  Geol.,  1883,  pi.  34,  figs.  35-38.— Hall  and  Clarke,  Pal.  New 

York,  VIII,  Pt.  I,  1892,  pp.  221, 228,  pi.  5,  figs.  15-17. 
Loc.  Chazy,  New  York. 

Ortbis  costata  Hall  (nou  Sowerby)=Ortbi8  pumila. 

Ortbis  crassa  James  =:Platystropbia  crassa. 

Ortbis  crenistria  Geinitz=Derbya  crassa. 

Ortbis  crispata  Emmons=Dalmanella  crispata. 

Ortbis  camberlandia  Hall=Rbipidomella  cnmberlandia. 

Ortbis  cuneata  Owen=Kbipidomella  cnueata. 
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Ortbis  cyclas  Hall=Ehipidomel]a  cyclas. 

Ortbis  cyclus  Jame8=DalmaDella  testadinaria  emacerata. 

Orthis  cypha  James =Platystrophia  laticosta. 

Orthis  dalyana  Millers Bhipidomella  dalyana. 

Orthis  davidfloni  de  Yeriieuil.  Anticosti  and  Niagara  (Sil.). 

Orthis  davidsoni  de  Verneail,  Bull.  Soc.  G^ol.  de  France,  2d  ser.,  V,  1848,  p.  341, 
pi.  4,  fig.  9.— Billings,  Geol.  Canada,  1863,  p.  312,  fig.  318.— Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  192,  193,  221,  228,  pi.  5,  figs.  5-8. 

Orthis  alata  Shaler,  Bull.  Mus.  Couip.  Zool.,  4,  1865,  p.  66. 

Orthis  calligramma  var.  davidsoni  Nicholson  and  Hinde,  Canadian  Jour.,  n.  ser., 
XIV,  1874,  p.  144.— Nicholson.  Pal.  Prov.  Ontario,  1875,  p.  47,  fig.  21g. 

Loc.  Europe;  Anticosti;  Dundas,  Ontario. 

Orthis  daytonensis  Foerste=Hebertella  daytonensis. 
Orthis  deformis  Hall=Ortbothetes  deformis. 

Orthis  (1)  deHcataht  Billiugs.  ?  Calciferous  (Ord.). 

Orthis  delicatula  Billings,  Pal.  Fossils,  I,  1865,  p.  217. 
Loc,  Pistolet  Bay  and  near  Portland  Creek,  Newfoundland. 

Orthis  dentata  Meek  (non  Pander) =Platy8trophia  crassa. 

Orthis  (!)  desmopleura  Meek.  Calciferous  (Ord.)* 

Orthis  coloradoensis  Meek  (non  Shnmard),  Proc.  American  Phil.  8oc.,  II,  1870, 

p.  425. 
Orthis  desmopleura  Meek,  Haydeu's  U.  S.  Geol.  Survey  Wyoming,  1872,  p.  295. 
Loo,  Colorado  City  and  Manitou,  Colorado. 

Orthis  dichotoma  Hall=P]ectortbis  dichotoma. 
Orthis  discus  Hall=Ehipidomella  discus. 
Orthis  disparilis  Conrad = Orthis  tricenaria. 
Orthis  disparilis  Owen=DalmaDella  testudinaria. 

Orthis  disparilis  Kayser.  Ordovician. 

Orthis  disparilis  Kayser  (non  Conrad),  Palieontographica,  Snppl.,  Ill,  1876,  p. 

26,  pi.  3,  figs.  4-8. 
Loc,  Potrero  de  los  Angulos,  etc.,  Argentine  Republic. 
Oh%.  Probably  a  new  species. 

Orthis  dubia  Hall=Bbipidoinella  dubia. 

Orthis  eboracensis  Miller=:Dalraaiielia  leiiticnlaris. 

Orthis  electra  Billiugs =Dalmanella  electra. 

Orthis  elegantula  Dalmau=Dalmauella  elegautula. 

Orthis  elegautula  parva  Foerste=Dalmauella  elegautula  parva. 

Orthis  ella  Hall=Plectorthis  ella. 

Orthis  emacerata  Hall=Dalmauella  testudinaria  emacerata. 

Orthis  emacerata  Meek  (uou  Hall)=Dalniauella  testudinaria  meeki. 

Orthis  emarginata  Hall=:Khipidomella  oblata  emargiuata. 

Orthis  eminens  Hall=Bhipidomella  emiueus. 

Orthis  erratica  Hall=Catazyga  erratica. 

Orthis  (!)  eryna  Hall.  Oorniferous  (Dev.). 

Orthis  ffiquiyalvis  Hall  (non  UaU,  1847),  Tenth  Rep.  New  York  State  Cab.  Nat. 

Hist.,  1857,  p.  109. 
Orthis  eryna  HaU,  Sixteenth  Rep.  Ibidem,  1863,  p.  35;— Pal.  New  York,  IV,  1867, 

corrigenda. 
Orthis  idas  Hall,  Pal.  New  York,  IV,  1867,  p.  42,  pi.  5,  fig.  11. 
Loe,  Williamsville,  New  York. 
Oh:  PoMibly  a  speoies  oi  Hipparionyx. 
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OrthiB  (!)  eudooia  Billings.  Calciferous  (Ord.). 

OrthiB  eudocia  Billiogs,  Pal.  Fossils,  I,  1862,  p.  83,  fig.  76. 
Loc.  Point  LeviSj  Canada. 

OrthiB  (1)  earekaenuB  Walcott.  Upx)er  Cambrian. 

OrthiB  eurekensis  Waloott,  Mon.  U.  8.  Geol.  Survey,  VllI,  1884,  p.  22,  pi.  9,  tig.  8. 
Protorthisf  eurekensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  232. 
Loc.  Eureka  district,  Nevada. 

Orthif  enryone  Billings.  Calciferous  (Ord.). 

Orthis  euryone  Billings,  Pal.  Fossils,  I,  1862,  p.  78,  lig.  71.— Hall  and  Clarke,  Pal. 

New  York,  VIII,  Pt.  1, 1892,  pp.  221, 228,  pi.  5,  fig.  4. 
Orthis  enryone  f  Matthew,  Trans.  Royal  Soc.  Canada,  1893,  p.  101,  pi.  7,  fig.  5. 
Loc.  Point  Levis,  Canada;  near  St.  John,  New  Brunswick. 

Orthis  evadne  Billings=Dalnianella  evadne. 

Orthis  fasciata  Hall=Orthostrophia  fasciata. 

Orthis  fausta  Fo6rste=Hebertella  fausta. 

Orthis  fissicosta  Meek,  and  Miller =Plectorthis  dichotoma. 

Orthis  fissicosta  Hall=Plectorthis  fissicosta. 

Orthif  (!)  fisfliplica  Boemer.  Niagara  (Sil.). 

Orthis  fissiplica  Roemer,  Die  silorische  Fauna  des  weift.  Tennessee,  1860,  p.  64, 

pi.  5,  fig.  5. 
Loc,  Perry  County,  Tennessee. 

Orthis  flabella  Hall=Orthis  flabellites. 

Orthis  flahellites  Foerste.  Clinton  and  Niagara  (Sil.). 

Orthis  flabellulumf  Hall  (non  Sowerby),  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p. 

105,  fig.  5. 
Orthis  flabellulnm  var.  Hall,  Pal.  New  York,  II,  1852,  pp.  254, 255,  pi.  52,  figs.  6, 7. 
Orthis  flabellulum  Billings,  Canadian  Nat.  Geol.,  I,  1856,  p.  136,  pi.  2,  tig.  6.— 

Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p. 

38,  pi.  34,  fig.  30. 
Orthis  flabella  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  34,  figs.  41,  42; 

pi.  35,  figs.  &-«.— Foerste,  Bull.  Denison  Univ.,  I,  1885,  p.  82,  pi.  13,  fig.  12. 
Orthis  calligramma  Foerste  (non  Dalman),  Proc.  Boston  Soc.  Nat.  Hist.,  XXIV, 

1890,  p.  308,  pi.  6,  figs.  4,  5. 
Orthis  flabeUites  Foerste,  Ibidem,  1890,  p.  311.— Hall  and  Clarke,  Pal.  New  York, 

VIII,  Pt.  I,  1892,  pp.  221,  227,  pi.  5,  figs.  37-41;  pi.  20,  fig.  1. 
Orthis   (Dinorthis)  calligramma  Foerste,  Geol.  Ohio,  VII,  1895,  p.  570,  pi.  25, 

figs.  12a,  12b;  pi.  31,  figs.  4,  5;  pi.  37A,  fig.  20. 
Loc.  Lockport,  Rochester,  etc.,  New  York;   Dayton,  Ohio;  Osgood,  Indiana; 

Louisville,  Kentucky;  Milwaukee,  Wisconsin;  Dundas,  Ontario. 

OrthiB  flahellites  ipania  Hall  and  Clarke.  Niagara  (Sil.). 

Orthis  flahellites  var.  spania  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  U, 

1895,  pi.  84,  figs.  10. 
Loo.  Near  Milwaukee,  Wisconsin. 

Orthis  flabellulum  Hall  (non  Sowerby)=:Orthis  flahellites. 

OrthiB  (?)  flava  A.  Winchell.  Kinderhook  (L.  Garb.). 

Orthis  flava  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865,  p.  117. 
Loo.  Burlington,  Iowa. 

Orthis  futilis  Sardeson=Dalmanella  testudinaria  futilis, 
Orthis  gemmicula  Billings=Orthidiuui  gemmicula. 
Orthis  gibbosa  Billings=Dalmanella  subsequata  gibbosa, 
Orthis  goodwini  Nettelrotb=^BhipidomeIla  goodwini. 
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Orthif  (?)  irlypta  Hall  and  Clarke.  Niagara  (Sil.). 

Orthis  f  glypta  Hall  an«l  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  p.  359,  pi.  84, 

tigs.  8,  9. 
Loo,  Near  Milwaukee,  Wisconsin. 

Orthis  halli  Safford=Ortho8trophia  strophomenoides. 
Orthis  hamburgensis  Walcott=DalmaDeila  hamburgensis. 
Orthis  harttii  Kathban=Rhipidomella  hartti. 

Orthis  (?)  highlandensis  Walcott.  Lower  Cambrian. 

0rthi8(f)  highlandensis  Walcott,  Bull.  U.  S.  Geol.  Survey,  30,  1886,  p.  119,  pi.  8, 

fig.  3. 
Orthis  highlandensiH  Walcott,  Tenth  Ann.  Rep.  U.  8.  Geol.  Survey,  1891,  p.  612, 

pi.  72,  <ig.  5. 
Loc,  Pioche  and  Highland  Range^  Nevada. 

Orthis  hipparionyx  Hall=Hipi>arionyx  proximas. 

Orthis  hippolyte  Billings.  Oaleiferous  (Ord.). 

Orthis  hippolyte  Billings,  Pal.  Fossils,  I,  1863,  p.  81,  fig.  73;  p.  218.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  217,  221,  228. 

Orthis  hippolyte f  Meek,  Sixth  Ann.  Rep.  U.  S.  Geol.  Survey  Terr.,  1873,  p.  464. 

Loc.  Point  Levis  and  Phillipshurg,  Canada;  Cow  Head,  Newfoundland;  near 
Malade  City,  Utah. 

Orthis  (?)  holstoni  Safford.  Trenton  (Ord.). 

Orthis f  holstoni  (Safford  MS.)  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892, 

pp.  218,  340,  pi.  5A,  figs.  35-37. 
Loo,  Near  Nashville,  Tennessee. 

Orthis  hnmholdti  d^Orbigny.  Silurian. 

Orthis  humboldtii  d'Orbigny,  Voyage  dans  TAm^rique  M^ridionale,  Pal.,  1842, 

p.  27. 
Spirifer  humboldtii  d'Orbigny,  Ibidem,  pi.  2,  figs.  16-20. 
Loo,  Bolivia. 

Orthis  huroniensis  Cast1enaa=Eafinesquina  alternata. 

Orthis  hybrida  Sowerby=Rhipidoinella  hybrida. 

Orthis  idas  Hall=Orthis  eryna. 

Orthis  idonea  Hall=Ehipidomella  idonea. 

Orthis  ignota  Sardeson=Daltnanella  testadinaria  ignota. 

Orthis  imperator  Billings =Hebertella  imperator. 

Orthis  impressa  Hall=2Schizophoria  striatula. 

Orthis  ineqnalis  Hall=Orthothetes  inseqnalis. 

Orthis  inca  d'Orbigny=Ehipidomella  inca. 

Orthis  infera  Calvin  =:Dalinanella  infera. 

Orthis  inscnlpta  Hall=Hebertella  insculpta. 

Orthis  insignis  Hall=Scenidiam  insignis. 

Orthis  interlineata  Hall  (non  Sowerby)=Schizophoria  tioga. 

Orthis  interstriata  Hall=Orthothetes  interstriatas. 

Orthis  iowensis  Hall=Schizophoria  striatula. 

Orthis  iowensis  furnarios  Hall=Schizophoria  striatula. 

Orthis  iphigenia  Billiugs=Dinorthis  iphigenia. 

Orthis  jaraesi  Hall=Plectorthis  jamesi. 

Orthis  jngosa  James=Dalmanella  testudinaria  meeki. 

Orthis  kankakensis  McChesney=Plectorthis  kankakiensis. 
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Orthis  kaskaskiensis  McGhesney=Derbya  kaskaskiaensis. 

Orthis  kassabse  Winchell^DalmaDella  sabsBquata  pervetus. 

Orthis  keimicotti  McChesney=Diiiorthis  retrorsa. 

Ortliis  keokuk  Hall=:Derbya  keokak. 

Orthis  lasallensis  McGhe8ney=Derbya  crassa. 

Orthis  laticosta  Meek=P]atystrophia  laticosta. 

OrthiB  (!)  latiooBtata  d'Orbigny.  Devonian. 

Orthis  lactioostata  d'Orbigny,  Voyage  dans  TAm^rique  M^ridionale,  Pal.,  1842, 

p.  39. 
Loc,  f  Bolivia. 

Orthis  laorentina  Billings =Billingsella?  laurentina. 

Orthif  lentionlaris  Wahlenberg  ?.  Upper  Cambrian. 

Orthis  lenticularis  (Wahl.)  Kayser,  Palaeontographioa,  Sappl.,  Ill,  1876,  p.  9,  pi. 
1,  figs.  11,  12.— Matthew,  Trans.  Royal  See.  Canada,  IX,  1892,  p.  46,  pi.  12, 
figs.  9a-9d. 

Loc,  Province  Salta  and  Jnjuy,  Argentine  Republic;  near  St.  John,  New  Bruns- 
wick. 

Orthis  lentioolarifl  atrypoides  Matthew.  Upper  Cambrian. 

Orthis  lenticularis  var.  atrypoides  Matthew,  Trans.  Royal  Soc.  Canada,  IX,  1892, 

p.  48,  pi.  12,  figs,  lla,  lib. 
Loc,  Near  St.  John,  New  Brunswick. 

Orthis  lenticularis  lyncioides  Matthew.  Upper  Cambrian. 

Orthis  lenticularis  var.  lyncioides  Matthew,  Trans.  Royal  Soc.  Canada,  IX,  1892, 

p.  49,  pi.  12,  figs.  lOa-lOc. 
Loc.  Near  St.  John,  New  Brunswick. 

Orthis  lenticularis  strophomenoides  Matthew.  Upper  Cambrian. 

Orthis  lenticularis  var.  strophomenoides  Matthew,  Trans.  Royal  Soc.  Canada,  IX, 

1892,  p.  49,  pi.  12,  figs.  12a,  12b. 
Loc,  Near  St.  John,  New  Brunswick. 

Orthis  lenticularis  Yanuxem=Dalmanella  lenticularis. 
Orthis  lentiformis  Hall=Dalmanella  lenticularis. 
Orthia  lentiformis  Owei)=Schizophoria  striatula. 
Orthis  leonensis  Hall=Dalmanella  tenuilineata. 
Orthis  lepida  Hall=Dalmanella  lepida. 

Orthis  (!)  leptsBnoides  Emmons.  Trenton  (Ord.). 

Orthis  leptsenoides  Emmons,  Qeol.  N.  Y. ;  Rep.  Fourth  Dist.,  1842,  p.  396,  fig.  1. 

Loc,  New  York. 

Obs.  Undefined  and  figure  too  poor  for  identification. 

Orthis  leucosia  Hall=Eliipidomella  leucosia. 

Orthis  limitaris  Vanuxem=Leiorhynchus  limitare. 

Orthis  linneyi  James  =:Orthorhynchula  linneyi. 

Orthis  livia  Billings=:Ehipidomella  livia. 

Orthis  lonensis  Walcott=Hebertella  louensis. 

Orthis  loricula  Hall=:Dinorthis  deflecta. 

Orthis  lucia  Billings =Bhipidomella  lucia. 

Orthis  lynx  Eichwald=Platystrophia  lynx  and  P.  biforata. 

Orthis  inaria  Billings=Hebertel]a  maria. 

Orthis  macfarlanii  Meek=Schizophoria  macfarlanii. 
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OrtMs  macleodi  Whitfield =Dalmanella  macleodi. 

Orthis  macrior  Sarde8on=DalQianella  testudinaria  eiiiacerata. 

Orthis  media  Sha]er=Khipidomella  media. 

Orthis  media  N.  H.  Winchell=Dahnanella  subiequatii  pervetus. 

Orthis  meeki  Miller=Dalmanella  testudinaria  meeki. 

Orthis  menapisB  Hicks.  Galciferous  (Ord.). 

Orthis  menapitn  (Hicks  MS.)  Davidson,  Geol.  Mag.  LoDdon,  V,  1868,  p.  314,  pi. 

16,  figs.  24-28.--Matthew,  Trans.  Royal  Soc.  Canada,  X,  1893,  p.  101,  pi.  7, 

figs.  2-6. 
Loc.  England ;  near  St.  Johns,  New  Brunswick. 

Orthis  merope  Bil]ing8=Scenidiam  merope. 

Orthis  michelini  L'&veil]^=Rhipidomella  micheliui. 

Orthis  michelini  Meek,  I877=Bhipidomella  iievadaensis. 

Orthis  michelini  burlingtonensis  Hall=Khipidomella  burlingtoneusis. 

Orthis  (!)  miima  Billings.  ,  Galciferous  (Ord.). 

Orthis  minna  Billings,  Pal.  Fossils,  I,  1865*,  p.  303,  fig.  294. 
Loe.  Stanbridge,  Qaebec,  Canada. 

Orthis  minneapolis  N.  H.  Winchell=Dalmanella  sub^equata. 
Orthis  minnesotensis  Sardeson= Din  orthis  mcedsi. 

Orthis  missouriensis  Shumard.  Cape  Girardeau  Limestone  (Sil.). 

Orthis  missonriensis  Shumard,  Geol.  Rep.  Missouri,  1855,  p.  205,  pi.  C,  fig.  9. — 

Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  60. 
Loc.  Two  miles  above  Cape  Girardeau,  Missouri. 

Orthis  missouriensis  Swallow  (nou  Shumard) =Khipidomel]a  missouri- 
ensis. 
Orthis  mitis  Hall=Ehipidomella  mitis. 
Orthis  morganiana  Derby=Orthotichia  morganiana. 
Orthis  (!)  morrowensii  James.  Lorraine  (Ord.). 

Orthis  (f)  morrowensis  James,  Cincinnati  Quart.  Jour.  Sci.,  I,  1874,  p.  21. 
Loc.  Warren  County,  Ohio. 

Orthis  mnltisecta  (James)  Meek=Dalmanella  multisecta. 
Orthis  multistriata  Hall=Schizophoria  multistriata. 
Orthis  musculosa  Hall=Bhipidomella  musculosa. 

Orthis  (!)  mycale  Billings.  Galciferous  (Ord.). 

Orthis  myoale  Billings,  Pal.  Fossils,  1, 1862,  p.  82,  fig.  75.— Hall  and  Clarke,  Pal. 

New  York,  VIII,  Pt.  I,  1892,  p.  217,  pi.  7A,  figs.  10,  11. 
Loc.  Point  Levis,  Canada. 

Orthis  neglecta  James =Plectorthis  dichotoma. 
Orthis  nettoana  Bathbnn=Dalmanella  nettoana. 
Orthis  nevadensis  Meek=Ehipidomella  nevadaensis. 

Orthis  (!)  nisis  Hall  and  Whitfield.  Niagara  (Sil.). 

Orthis  nisis  Hall  and  Whitfield,  Twenty-fourth  Rep.  N.  Y.  State  Cab.  Nat.  Hist., 
1872,  p.  181;— Twenty-seventh  Rep.  Ibidem,  1875,  pi.  9,  figs.  4-8.— Nettel- 
roth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  42,  pi. 
27,  figs.  4,  5.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892.  p.  217. 

Lor.  Louisville,  Kentucky. 

Orthis  nucleus  Hall=Amboccelia  umbonata. 
Orthis  oblata  HallsBhipidomella  oblata. 
Bull.  87 ^19 
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Ortliis  oblata  emarginata  Hall=Bliipidomella  oblata  emarginata. 
OrthiB  obtusa  Pander.  Ordovician. 

OrthiB  obtusa  (Pander)  Kayser,  Pal^eontOgraphica,  Sappl.,  Ill,  1876,  p.  19,  pi.  3, 

figs.  1, 2. 
Loc.  Europe ;  CordiUere  San  Joan,  Argentine  Republic. 

Orthis  occasus  Hall=:Rhipidomella  occasus. 

Ortliis  occidentalis  Hall=Hebertella  occidentalis. 

Ortbis  ortbambonites  Billiiig8=0.  panderiana. 

Ortbis  palmata  Sbarpe  and  Salter= Anoplotbeca  flabelHtes. 

Orthis  pandoriana  Hall  and  Clarke.  Galciferous  (Ord.)* 

Orthis  ortbambonites  BiUings  (non  Murcbison  and  de  Vemeuil),  Pal.  Fossils,  I, 
1862,  p.  77,  fig.  70;— Geol.  Canada,  1863,  p.  231,  fig.  245.— Schiicbert,  Ninth 
Ann.  Rep.  N.  Y.  State  Geol.,  1890,  p.  43.— HaH  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  I,  1892,  pp.  221, 228,  pi.  5,  figs.  1-3.— Mattbew,  Trans.  Royal  Soc. 
Canada,  X,  1893,  p.  101,  pi.  7,  fig.  4. 

Orthis  panderiana  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  5, 
footnote. 

Loc,  Point  Levis  and  St.  John,  Canada. 

Ortbis  parva  de  VerneTiiI=Dalinanella  elegantula. 
Ortbis  pecosi  Marcoa=Ebipidoniella  pecosi. 

Orthis  (1)  pectinata  d'Orbigny.  Devonian. 

Orthis  pectinatus  d'Orbigny,  Voyage  dans  FAm^rique  M^ridionale,  Pal.,  1842, 

p.  39. 
Spirifer  pectinatus  d'Orbigny,  Ibidem,  1842,  pi.  2,  figs.  13-15. 
Loc.  Lake  Titicaca,  Bolivia. 
Oba.  Probably  a  species  of  Orthothetes. 

Ortbis  pectinella  Emmons=Dinortbis  pectinella. 

Ortbis  pectinella  Whitfield,  1882=Plectortbi8  wbitfieldi. 

Ortbis  pectinella  semiovalis  Hall=Dinortbis  pectinella. 

Ortbis  peduncularis  Hall=:Scbizopboria  peduncularis. 

Ortbis  peloris  Hall=Bbipidomella  peloris. 

Ortbis  penelope  Hall=Bbipidomella  penelope. 

Ortbis  penniana  Derby =Bbipidomella  penniana. 

Ortbis  pennsylvanica  Simpson  =:Rbipidomella  pennsylvanica. 

Ortbis  pepina  Hall=Billiugsella  coloradoensis. 

Ortbis  perelegans  Hall=Dalmanella  perelegans. 

Ortbis  perversa  Hall=Ortbotbetescbenmngensis  perversus. 

Ortbis  perveta  Oonrad=Dalmanella  subaequata  pervetus. 

Ortbis  perveta  Hall,  1883=Dalmaneila  subseqaata. 

Ortbis  petrsB  Sardeson=Dinortbi8  proavita. 

Orthis  (!)  pigra  Billings.  Chazy  (Ord.). 

Orthis  piger  Bimngs,  Canadian  Nat.  Geol.,  FV,  1859,  p.  442. 

Loc.  Mingan  Island. 

Obs,  This  species  is  probably  congenerio  with  Billingsella  grandipva. 

Ortbis  pisum  Hall  (non  Murchi8on)r=Nacleospira  pisiformis. 
Ortbis  plana  Oastelnau  (non  Pander)=Bafinesquina  alternata. 
Ortbis  planoconvexa  Hall=Dalmanel]a  ]>laniconvexa. 
Ortbis  platys  Billings=Dinortbi8  platys. 
Ortbis  plicata  Yanaxem=r  Spirifer  vanuxemi. 
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OrthiB  plicatella  White  (noii  Hall)=Orthiis  tricenaria. 

OrthiB  plicatella  i[all=riectortbi8  plicatella. 

Orthis  pogonipensiB  Hall  and  Whitiiel(l=Dalmauella  pogoiiipcusis. 

Ortliis  porcata  McCoy =Diiiorthi8  porcata. 

Orthis  (!)  porcia  Billings.  Chazy  (Ord.). 

Orthit)  porcia  BiBings,  Canadian  Nat.  Geol.,  IV,  1859,  p.  439,  tigs.  16-18;— Geol. 

Canada,  1863,  p.  130,  fig.  58. 
Loc,  Near  Montreal,  Canada. 

OrthiB  porrecta  Sardeson=:Dalmanella  testudinaria  x>orrecta. 

Orthis  praeumboua  Hall=AmbocGBlia  pr^uinbona. 

Orthis  pratteui  McChesney=Derbya  pratteni. 

Orthis  pravus  Hall=Orthothetea  pravus. 

Orthis  propinqaa  Hall=Schizophoria  propinqua. 

Orthis  propinqua  Nettelroth=:Schizophoria  striatula. 

Orthis  (!)  pmnila  Ulrich.  Lorraine  (Ord.). 

Orthis  costata  (non  Sowerby)  Hall,  American  Jour.  8oi.,  XLVIII,  1845,  p.  295. — 

MiUer,  Cinoinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  33. 
Orthis  pumila  Ulrich,  Catalogue  Cincinnati  Fossils,  1880,  p.  14. 
Orthis  cincinnatiensis  MlBer,  Amerioan  Pal.  Fossils,  2d  ed.,  1883,  p.  296. 
Lao.  Cincinnati,  Ohio. 

Orthis  (!)  punotostriata  Hall.  Niagara  (Sil.). 

Orthis  punotostriata  Hall,  Pal.  New  York,  II.  1852,  p.  254,  pi.  52,  fig.  5. 

Orthis  f  punotostriata  Hall  and  Clarke,  Ibidem,  VIII,  Pt.  I,  1892,  p.  217,  pi.  20, 

tigs.  2-4. 
Loc,  Lockport,  New  York. 

Orthis  pyramidalis  Hall=Scenidium  pyramidalis. 

Orthis  quacoensis  Matthew =BilUngsella  quacoensis. 

Orthis  quadrans  Hall=Dalmanella  qiiadrans. 

Orthis  quadricostata  VanaxemsLeiorhynchus  quadricostatom. 

Orthis(!)  renmicha  N.  H.  Winchell.  Upper  Cambrian. 

Orthis  remnicha  N.  H.  Winchell,  Fourteenth  Ann.  Bep.  Geol.  Nat.  Hist.  Survey 

of  Minnesota,  1886,  p.  317,  pi.  2,  fig.  7. 
Loo,  Red  Wing,  Minnesota;  Cold  Creek  Canyon,  Burnett  County,  Texas. 

Orthis  resupinata  Hall,  1843  (non  Martin) =Schizophoria  tolliensis. 

Orthis  resapiuata  Martin =Schizophoria  resupinata. 

Orthis  resupinata  latirostrata  Toala=:Schizophoria  cora. 

Orthis  resupinoides  Gox=Schizophoria  resupinoides. 

Orthis  retrorsa  Salter =Dinorthis  retrorsa. 

Orthis  rhynchonelliformis  Shaler=Ehipidomella  rhynchonelliformis. 

Orthis  richmonda  McGhesney=Derbya  crassa. 

Orthis  robusta  Hall=Derbya  robusta. 

Orthis  rogata  Sardeson=:Dalmanella  testudinaria. 

Orthis  (!)  rogiplioata  Hall  and  Whitfield.  Niagara  (Sil.). 

Orthis  rugseplicata  Hall  and  Whitfield,  Twenty-fourth  Rep.  N.  Y.  State  Cab.  Nat. 
Hist.,  1872,  p.  182;— Twenty-seventh  Rep.  Ibidem,  1875,  pi.  9,  figs.  1-3.— 
Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  34,  figs.  25-27.— Nettel- 
roth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  44,  pL 
27,  figs.  1-3. 

Orthis  rugipBcata,  HaU  and  Churke,  Pal.  New  York,  VIU,  Pt.  I,  1892,  p.  217. 

Loo.  IfOuisviUe,  Kentucky.  ' 
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OrthiB  (?)  rnida  Billings.  Anticosti  (SiL). 

Orthid  rnida  Billiugs,  Catalogae  Silurian  Fossils  of  Anticosti,  1866,  p.  42. 
Loc,  Anticosti. 

Orthis  (1)  saffordi  Hall  and  Clarke.  Trenton  (Ord.). 

Orthis  f  saffordi,  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  218,  340, 

pi.  5A,  figs.  38-40. 
Loc.  '^  East  Tennessee  " 

Orthis  (1)  salemensis  Walcott.  Lower  Cambrian. 

Orthis  salemensis  Walcott,  American  Jour.  Sci.,  3d  ser.,  XXXIV,  1887,  p.  190,  pi. 

1,  fig.  17;— Tenth  Ann.  Rep.  U.  S.  Geol.  Survey,  1891,  p.  612,  pi.  72,  fig.  6. 
Loc.  Washington  County,  New  York ;  near  Quebec,  Canada. 

OrthiB  saltensis  Kayser.  Upper  Cambrian. 

Orthis  saltensis  Kayser,  Palacontographica,  Suppl.,  Ill,  1876,  p.  8,  pi.  1,  fig.  16. 
*  Loc.  Province  Salta  and  Jnjuy,  Argentine  Republic. 

OrthiB  (I!)  Bandbergeri  N.  II.  Winchell.  Upper  Cambrian. 

Orthis  sandbergeri  N.  H.  Winchell,  Fourteenth  Ann.  Rep.  Geol.  Nat.  Hist.,  Sur- 
vey of  Minnesota,  1886,  p.  318,  pi.  2,  figs.  8,  9. 
Loc.  Red  Wing,  Minnesota. 

Orthis  schohariensis  Casteluau=:Strophonella  schohariensis. 

Orthis  scovilli  Miller=B[ebertella  scovilli. 

Orthis  sectostriata  Ulrich=Plectorthis  sectistriata. 

Orthis  semele  Hall=Ehipidomella  semele. 

Orthis  sinuata  Hall=Hebertella  sinuata. 

OrthiB  (1)  sola  Billings.  Lorraine  (Ord.). 

Orthis  sola  Billings,  Catalogue  Silurian  Fossils  of  Anticosti,  1866,  p.  12. 
Loc.  Anticosti. 

Orthis  solitaria  nall=lihipidomella  solitaria. 

Orthis  stonensis  Safibrd=DalmaneIla  stonensis. 

Orthis  striatocostata  Geinitz=Meekella  striaticostata. 

Orthis  striatula  Emmons  (noii  Schlotheim)  =  Dalmauella  testudinaria. 

Orthis  striatula  of  authors  =:Schizophoria  striatula. 

Orthis  strophomenoides  Hall=Ortho8trophia  strophomenoides. 

Orthis  subieiiuata  Conrad=Dalmanellasubiv.quata. 

Orthis  subcarinata  Hall=.Dalmanella  subcarinata. 

Orthis  snbcircula  Simx)son=:Bhipidomella  subcirculus. 

Orthis  subelliptica  White  and  Whitfield =Rhipidomella  subelliptica. 

Orthis  subjugata  Hall=Hebertella  occidentalis. 

OrthiB  (!)  BnbnodoBa  Hall.  Niagara  (SiL). 

Orthis  subnodosa  Hall,  Descriptions  of  n.  sp.  Fossils  from  Waldron,  Indiana,  1879, 
p.  14;— Eleventh  Rep.  State  Geol.  Indiana,  1882,  p.  286,  pi.  27,  fig.  17;— 
Trans.  Albany  Institute,  X,  1883,  p.  70.— Nettelroth,  Kentucky  Fossil  Shells, 
Mem.,  Kentucky  Geol.  Survey,  1889,  p.  44. 

Loc.  Waldron,  Indiana;  Louisville,  Kentucky. 

Orthis  suborbicnlaris  HaU=Ehipidomella  snborbicularis. 
Orthis  subquadrata  Hall=Dinorthis  subquadrata. 
Orthis  subumbona  Hall=Martiuia  subumbona. 
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Orthis  (?)  snlivanti  Morris  and  Sharpe.  Lower  Devonian. 

Orthis  sulivanti  Morris  and  Sharpe,  Qaart.  Jour.  Greol.  8oc.  London,  II,  1846,  p. 

275,  pi.  10,  tig.  1; 
Loc.  Falkland  Islands ;  South  Africa. 

Orthis  swallovi  Han=:Schizopboria  swallovi. 

Orthis  sweeneyi  Winchell=Dinorthis  pectinella  sweeneyi. 

OrthiB  (?)  tennidens  Hall.  Clinton  (Sil.). 

Orthis  tennidens  Hall,  Pal.  New  York,  II,  1852,  p.  68,  pi.  20,  tig.  9. 
Loc.  Oneida  Connty,  New  York. 
Ob»,  May  be  a  species  of  Orthothetes. 

Ortiufl  (?)  tenaiB  Morris  and  Sharpe.  Lower  Devonian. 

Orthis  tenuis  Morris  and  Sharpe,  Quart.  Jonr.  Geol.  Soc.  London,  II,  1846,  p.  275, 

pi.  10,  fig.  4;  pi.  11,  tig.  4. 
Loc.  Falkland  Islands. 
Oh%.  Similar  to  Chonostrophia  complanata  Hall. 

Ortiufl  (??)  tenoiitriata  Hall.  Portage  (Dev.). 

Orthis  tenuistriata  Hall,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  245,  fig.  3. 

Loc,  Shores  of  Crooked  Lake,  New  York. 

Ohn.  This  is  not  an  Orthis ;  probably  a  pelecypod. 

Orthis  tersns  Sardeson^Dalmanella  tersa. 
Orthis  testudinaria  Dalman=:Dalmanella  testadinaria. 
Orthis  testudinaria  Owen,  1844=0.  tricenaria. 
Orthis  thiemii  White=Ehipidoinella  thieniei. 
Orthis  tioga  Hall=Schizophoria  tioga. 

Orthis  tricenaria  Oonrad.  Trenton  (Ord.). 

Orthis  tricenaria  Conrad,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1, 1843,  p.  333. — 
Hall,  Pal.  New  York,  I,  1847,  p.  121,  pi.  32,  fig.  8.— Salter,  Canadian  Organic 
Remains,  Decade  1, 1859,  p.  39,  pi.  9,  tigs.  1-4.— Hall,  Geol.  Wisconsin,  1, 1862, 
p.  42,  tigs.  8-11.— Billings,  Geol.  Canada,  1863,  p.  167,  fig.  ISl.—Hall,  Second 
Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  35,  figs.  1-5.— f  Walcott,  Mon.  U.  S.  Geol. 
Survey,  VIII,  1884,  p.  74,  pi.  11,  fig.  4.— HaH  and  Clarke,  Pal.  New  York,  VIII, 
Pt.  I,  1892,  pp.  191,  193,  221,  228,  pi.  5,  figs.  9-14.— Winchell  and  Schuohert, 
Minnesota  Geol.  Survey,  III,  1893,  p.  418,  pi.  32,  figs.  18-23.— Keyes,  Geol. 
Survey  Missouri,  V,  1895,  p.  60,  pi.  39,  fig.  4.— Whiteaves,  Pal.  Foes.,  Ill,  Pt. 
Ill,  1897,  p.  175. 

Orthis  disparilis  Conrad,  Proc.  Acad.  Nat.  Sol.  Philadelphia,  I,  1843,  p.  333. — 
HaU,  Pal.  New  York,  I.  1847,  p.  119,  pi.  32,  fig.  4.— BUlings,  Canadian  Nat. 
Geol.,  IV,  1859,  p.  440,  fig.  20.— HaU,  Geol.  Wisconsin,  1, 1862,  p.  435.— BiU- 
ings,  Geol.  Canada,  1863,  p.  130,  fig.  .60.— Hall  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  I,  1892,  pp.  191, 221, 228. 

Orthis  testudinaria?  Owen,  Geol.  Expl.  Iowa,  Wisconsin,  and  Illinois,  1844,  pi. 
15,  fig.  11. 

f  Orthis  pllcateUa  White  (non  Hall),  Wheeler's  Expl.  and  Survey  west  100th 
Merid.,  IV,  1875,  p.  72,  pi.  4,  fig.  10. 

Loc,  Mineral  Point,  Wisconsin;  Middleville,  etc..  New  York;  Kentucky;  Ten- 
nessee; near  Ottawa  and  Montreal,  Canada;  Mingan  Islands;  Lake  Winni- 
peg, Manitoba ;  White  Pine  and  Eureka  districts,  Nevada ;  Minneapolis,  etc., 
Minnesota;  Pike  Connty,  Missouri. 

Oh;  O.  piicatella  White  and  O.  tricenaria  Walcott  may  prove  to  be  distinct 
from  O.  tricenaria  Conrad. 
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Orthis  (!)  trinnoleos  Hall.  Clinton  (Sil.)- 

Ortbis  trinncleua  Hall,  Pal.  New  York,  II,  1852,  p.  58,  pi.  20,  fig.  8. 
Ia>c.  Wayne  County,  New  York. 

Ortbis  triplicatella  Meek=Plectortbi8  triplicatella. 

Orthis  (?)  tritonia  Billings.  Galciferous  (Ord.). 

Orthis  tritonia  BiUings,  Pal.  Fossils,  I,  1862,  p.  76,  fig.  69;— Geol.  Canada,  1863, 
p.  231,  fig.  244.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  217, 
pi.  7A,  figs.  12, 13. 

Loc.  Point  Levis,  Canada. 

Orthis  tubulostriata  Ball=Rbipidomella  tubulistriata. 

Orthis  talliensis  Yaniixem=Schizophoria  tnlliensis. 

Orthis  uberis  Billings=Bhipidomella  uberis. 

Ortbis  umbonata  Conrad =Ambocoelia  umbonata. 

Ortbis  umbracalam  Owen  (non  von  Bucb)=Derbya  robusta. 

Orthis  umbraculnm  Hall,  1852,  Newberry,  1861=Orthothete8  umbrac- 

ulum. 
Orthis  unguicalas  Hall,  1843  (non  Phillips) =Amboc(Blia  gregaria. 
Orthis  unguifonnis  Castelnau,  and  Emmons =Hipparionyx  proximus. 

•  

Orthis  vaunxemi  Hall=Bhipidomella  vannxemi. 

Orthis  vannxemi  pulchella  Herrick=Bhipidomella  vannxemi  pulchella. 

Orthis  varica  Conrad =Bilobites  varicus. 

Orthis  vespertilio  Sowerby.  Ordovician. 

Orthis  vespertilio  (Sowerby)  Kayser,  Palapontographica,  SiippL,  III,  1876,  p.  27, 

pi.  3,  figs.  22, 23. 
Loc.  Europe ;  Potrero  de  los  Angulos,  etc.,  Argentine  Republic. 

Ortbis  whitiieldi  N.  H.  Winchell=Plectorthi8  wbitfieldi. 

Ortbisina  d'Orbigny=Clitambonites. 

Orthisina  alberta  Walcott=Billing8ella  alberta. 

Ortbisina  alternata  Hall=Orthotbetes  cbeinnngensis  perversus. 

Orthisina  americana  Whitfleld=Clitaml)onites  diversns. 

Ortbisina  arctostriata  Hall=Ortbothetes  chemungensis  arctistriatus. 

Orthisina  crassa  Meek  and  Hayden=Derbya  crassa. 

Orthisina  diversa  Shaler=Clitambonites  diversns. 

Orthisina  festinata  Billings=BiIlingsella  festinata. 

Orthisina  grandaeva  Billings =Billingsella  grandaeva. 

Orthisina  missonriensis  Swallow =Meekella  striaticostata. 

Orthisina  transversa  Walcott=!pillingsella  transversa. 

Orthisina  vernenili  BiUing8=Clitambonites  diversns. 

ORTHORHTNCHULA  Hall  and  C.     Genotype  Ortbis  ( ?)  linneyi  James. 

Orthorhynchnla  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  181 ;— Thir- 
teenth Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  824. 

Orthorhynchnla  linneyi  (James).  Lorraine  (Ord.). 

Orthis  (f)  linneyi  James,  The  Paleontologist,  5,  1881,  p.  41. 

Orthis  linneyi  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  6eol.  Survey, 

1889,  p.  41,  pi.  34,  figs.  7-18;  errata,  p.  1. 
Orthorhynchnla  linneyi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

181,  pi.  56,  figs.  10-13,  19. 
Loc,  Near  DanviUe,  etc.,  Kentucky;  Cincinnati,  Ohio;  Nashville,  Tennessee. 
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ORTHOSTBOPHIA  Hall  Genotype  Ortliis  strophomeuoides  Hall. 

Orthostrophia  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  36,  figs. 
3^-34.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  199,  223, 
253;— Eleventh  Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  267. 

Qrthoftrophia  (?)  fiudata  Hall.  Niagara  (SiL). 

Orthis  fasciata  HaU,  Pal.  New  York,  II,  1852,  p.  255,  pi.  52,  fig.  8. 
Orthostrophia   f  fasciaU  Hall  and  Clarke,  Pal.  New  York,  VUI,  Pt.  I,  1892, 

pp.  200,  223. 
Loc.  Rochester  and  Lookport,  New  York. 

Orthostrophia  strophomenoides  Hall.  Lower  Helderberg  (Dev.). 

Orthis  strophomenoides  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p. 

46;— Pal.  New  York,  III,  1859,  p.  177,  pi.  14,  fig.  2. 
Orthis  halli  Saflford,  Geol.  Tennessee,  1869,  pp.  328,  533. 
Orthostrophia  strophomenoides  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883, 

pi.  36,  figs.  32-34.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp. 

200,  223,  pi.  5A,  figs.  24-27 ;  pi.  6,  figs.  3f-34. 
Orthostrophia  halli  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  5A, 

figs.  22,  23. 
Loc,  Albany  and  Schoharie  counties.  New  York;  Square  Lake,  Maine;  Perry 

County,  Tennessee. 

ORTHOTHETES  Fischer  de  Wald.     Genotype  Spirifera  crenistria  Phil. 

Orthothetes  Fischer  de  Waldheim,  Oryotographie  du  Gouvernement  de  Moscou, 
1837,  p.  133.— Waagen,  PalsBontologica  Indica,  Ser.  XIII,  I,  p.  607,  1884.— 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  253 ;— Eleventh  Ann. 
Rep.  N.  Y.  State  Geologist,  1894,  p.  284. 

Streptorhynchus  Hall  (non  King),  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist., 
1863,  p.  61,  figs.  1-6;— Pal.  New  York,  IV,  1867,  p.  64.— Nettelroth,  Kentucky 
Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  139. 

Orthothetes  agassizi  (Bathban).  Middle  Devonian. 

Streptorhynchus  agassizi  (Hartt)  Rathbun,  Bull.  Buffalo  Soc.  Nat.  Sci.,  I,  1874, 
p.  248,  pi.  9,  figs.  3,  4,  10,  16,  17,  23,  25,  26,  28-30;— Proc.  Boston  Soc.  Nat. 
Hist.,  XX,  1879,  p.  24. 

Loc,  Ererej  Province  of  Para,  Brazil. 

Orthothetes  anomalos  (A.  Winchell).  Hamilton  (Dev.). 

Crania  (Pseudocrania)  anomala  A.  Winchell,  Geol.  Rep.  Lower  Peninsula  Mich- 
igan, 1866,  p.  92. 

Streptorhynchus  anomala  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 
p.  152. 

Loc,  Grand  Traverse  region,  Michigan. 

Orthothetes  hellnlns  Clarke.  Marcellus  (Dev.). 

Orthothetes  bellulus  Clarke,  Thirteenth  Ann.  Rep.  N.  Y.  State  Geologist,  1895, 

pp.  176,  187,  pi.  4,  figs.  2-4. 
Loc,  Livonia  salt  shaft,  Livonia,  Now  York. 

Orthothetes  chemnngensis  (Conrad).  Chemung  (Dev.). 

Strophomena  chemnngensis  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII, 

1842,  p.  257,  pi.  14,  fig.  12. 
Strophomena  bifurcata  Hall,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  266,  fig.  2. 
Strophomena  peotinacea  Hall,  Ibidem,  1843,  p.  266,  fig.  4. 
Streptorhynchus  chemungensis  Hall,  Pal.  New  York,  IV,  1867,  p.  67; — Second 

Ann.  Rep.  N.  Y.  SUte  Geol.,  1883,  pi.  40,  fig.  9.— Walcott,  Mon.  U.  S.  Geol. 

Survey,  VIII,  1884,  p.  117,  pi.  13,  fig.  16. 
Streptorhynchus  chemungensis  var.  pectinacea  Hall,  Pal.  New  York,  FV,  1867,  p. 

73,  pi.  10,  fig.  6. 
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OrthotheteB  chemnngenBis  (Conrad) — Continued.  . 

Orthothetes  ohemuugensis  Hall  and  Clarke,  Pul.  New  York,  VI II,  Pt.  I,  1892,  p. 

255,  pi.  10,  fig»  9;  pi.  IIA,  tig.  14.— Whiteaves,  Cont.  Canaclian  Pal.,  1,  1892, 

p.  285. 
Loo,  New  York  and  Pennsylvania;  Enreka  district,  Nevada;  Lake  Winnipego- 

sis,  Canada;  Waverly  groap  of  Ohio. 

Orthothetes  chemimgensu  arctistriatns  Hall.  Hamilton  (Dev.). 

Stropbomena  arctostriata  Hall,  Geol.  N.  Y. ;  Rep.  Fourth  Diet.,  1843,  p.  266,  fig.  3. 
Orthisina  arctostriata  Hall,  Thirteenth  Kep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860, 

pp.  80,  81,  figs.  1,  2;  p.  112. 
Strep torhynch us  chemnngensis  var.  arctostriata  Hall,  Pal.  New  York,  IV,  1867, 

p.  71,  pi.  9,  tigs.  1-12;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  40, 

fig.  8. 
Hemipronites  chemnngensis  var.  arctostriata  Meek,  King's  U.  8.  Geol.  Kzpl.  40tb 

Pari.,  IV,  1877,  p.  35,  pi.  3,  fig.  2. 
Streptorhynchus  arctostriata  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p. 

117,  pi.  13,  fig.  7. — Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol. 

Survey,  1889,  p.  140,  pi.  31,  figs.  31-33. 
Orthothetes  chemnngensis  var.  arctostriata  Hall  and  Clarke,  Pal.  New  York, 

VIII,  Pt.  I,  1892,  pi.  10,  fig.  8. 
Loc,  New  York;  Falls  of  Ohio;  Eureka  district,  Nevada. 

Orthothetes  chemnngensis  perversns  (Hall).  Coruif.  and  Ham.  (Dev.)* 

Orthis  perversa  HaU,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  137. 
Orthisina  altemata  HaU,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p. 

81,  figs.  1,2;  p.  112. 
Streptorhynchus  chemnngensis  var.  perversus  Hall,  Pal.  New  York,  IV,  1867,  p. 

72,  pi.  9,  figs.  13-17,  26. 
Streptorhynchus  cbeuinngensis  var.  altemata  Hall,  Second  Ann.  Rep.  N.  Y.  State 

Geol.,  1883,  pi.  40,  fig.  7. 
Orthothetes  chemnngensis  var.  altemata  Hall  and  Clarke,  Pal.  New  York,  VIII, 

Pt.  1, 1892,  pi.  10,  fig.  7. 
Loc.  New  York ;  Bosauqnet,  Ontario ;  Eureka  district,  Nevada. 

Orthothetes  orenistria  (Phillips?).  Lower  Carboniferous. 

Streptorhynchus  crenistriaf  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia^ 

1862,  p.  410. 
Streptorhynchus  crenistria  Davidson,  Quart.  Jour.  Geol.  Soc.  London,  XIX,  1863, 

p.  173,  pi.  9,  fig.  19.— Dawson,  Acadian  Geology,  3d  ed.,  1878,  p.  296,  fig.  96.— 

Etheridge,  Quart.  Jour.  Geol.  Soc.  Loudon,  XXXIV,  1878,  p.  362. 
Hemipronites  crenistriaf  Meek,  Pal.  Ohio,  II,  1875,  p.  279,  pi.  10,  fig.  5. 
Hemipronites  crenibtria  Meek,  King's  IT.  S.  Geol.  Expl.  40th  Pari.,  IV,  1877,  p. 

pi.  7,  fig.  2.— Herrick,  Bull.  Denison  Univ.,  Ill,  1888,  p.  37,  pi.  5,  fig.  14;  pi. 

3,  tig.  24;  pi.  6,  fig.  8;  pi.  9,  fig.  21;  IV,  p.  24,  pi.  2,  figs.  1,5;— GeoL  Ohio, 

VII,  1895,  pi.  15,  fig.  1 ;  pi.  21,  fig.  14. 
Orthothetes  crenistria  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  255, 

pi.  IIA,  fig.  15. 
Loc,  Medina  and  Granville,  Ohio;  Port  aux  Barques,  Michigan ;  East  River  and 

Shubenacadie,  Nova  Scotia;  Feilden  Isthmus,  lat.  82*-*  43';  White  Pine  dia- 

trict,  Nevada. 
Oh»,  These  references  are  unsatisfactory  identifications  of  Phillips's  species.    It 

may  prove  that  more  than  a  single  species  is  here  included. 

Orthothetes  deformis  Hall.  Lower  Helderberg  (Dev.). 

Orthis  deformis  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  44;— Pal. 
New  York,  III,  1859,  p.  174,  pi.  lOA,  fig.  13;  pi.  15,  fig.  3. 
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Orthothetes  deformis  Hall — Coutiuued. 

Streptorhynchuni  deformis  hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  39, 

tig.  32. 
Orthothetes  deformis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  255, 

pi.  9,  fig.  32. 
Loc,  Albany  Connty,  New  York;  Cumberland,  Maryland. 

Orthothetes  deformis  sinnatos  Hall  and  Clarke.   Lower  Helderberg  (Dev.). 

Ortbotbetes  deformis  var.  sinnata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I, 

1892,  pi.  20,  figs.  8,  9. 
Loc.  Cumberland,  Maryland. 

Orthothetes  desideratos  Hall  and  Clarke.  Waverly  (L.  Carb.). 

Ortbotbetes  desideratns  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p. 

345,  pi.  9A,  figs.  26,  27. 
Xoc.  Medina  County,  Obio. 

Orthothetes  flabellmn  (Whitfield).  Corniferous  (Dev.) 

Streptorbyncbns  flaliellum  Whitfield,  Annals  N.  Y.  Acad.  Sci.,  II,  1882,  p.  200;— 
Ibidem,  V,  1891,  p.  521,  pi.  6,  figs.  7,  9;— Geol.  Obio,  VII,  1895,  p.  421,  pi.  2, 
figs.  7,  9. 

Loc,  Columbns,  Obio. 

Orthothetes  hydraulicus  (Whitfield).  Waterlime  (Sil.). 

Streptorbyncbns  bydraulicnm  Wbitfield,  Annals  N.  Y.  Acad.  Sci.,  II,  1882,  p. 

193;— Ibidem,  V,  1891,  p.  508,  pi.  5,  figs.  1-3;— Geol.  Obio,  VII,  1895,  p.  410, 

pi.  1,  figs.  1-3. 
Loc,  Bellville  and  Greenfield,  Obio. 

Orthothetes  inflBqnalis  Hall.  Kinderbook  (L.  Carb.). 

Ortbis  inequalis  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  490,  pi.  2,  fig.  6. 
Streptorbyncbns  inequalis  A.  Wincbell,  Proc.  Acad.  Nat.  Sci.  Pbiladelpbia,  1865, 

p.  117. 
Streptorbyncbus  equivalvis  Hall  and  Wbitfield,  King's  U.  S.  Geol.  Expl.  40tb 

Pari.,  IV,  1877,  p.  252,  pi.  4,  figs.  1,  2. 
Streptorbyncbus  ajquivalvis  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi. 

42,  figs.  20-23. 
Ortbotbetes  imeqnalis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pi.  9A, 

figs.  20-23. 
Loo.  Burlington,  Iowa;  Newark  and  Granville,  Obio;  Shafers,  Pennsylvania; 

Wasatcb  Range,  Utab. 

Orthothetes  inflatns  (White  and  Whitfield).  Kinderhook  (L.  Carb.). 

Streptorbyncbus  inflatns  Wbite  and  Wbitfield.  Proc.  Boston  Soc.  Nat.  Hist., 
VIII,  1862,  p.  293.— Hall  and  Wbitfield,  King's  U.  S.  Geol.  Expl.  40  Pari., 
IV,  1877,  p.  262,  pi.  4,  fig.  3.— Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol., 
1883,  pi.  42,  figs.  24,  25.  « 

Ortbotbetes  inflatus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  9A, 
figs.  24,  25. 

Loc,  Burlington,  Iowa;  Dry  Canyon,  Oquirrh  Mountains,  Utab;  Montana. 

Orthothetes  interstriatns  (Hall).  Coralline  (Sil.). 

Ortbis  interstriata  Hall,  Pal.  New  York,  II,  1852,  p.  326,  pi.  74,  figs.  1,  2. 
Loc,  Scbobarie,  New  York. 

Orthothetes  lens  (White).  Kinderbook  (L.  Carb.). 

Streptorbyncbus  lens  Wbite,  Proc.  Boston  Soc.  Nat.  Hist.,  IX,  1862,  p.  28. — 
Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  67,  pi.  39,  fig.  2. 

Streptorbyncbus  lensf  A.  Wincbell,  Proc.  Acad.  Nat,  Sci.  Pbiladelpbia,  1865,  p. 
117. 
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OrthotheteB  lens  (White) — Goutinued. 

Orthothetes  lens  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  256,  pi. 

IIA,  figs.  16-22. 
Loo,  Clarksville,  etc.,  MiBBoari;  Uambarg,  Illinois ;  Medina  County,  Ohio  (Win- 

chell). 

Orthothetes  pandora  (Billings).  Upper  Helderberg  (Dev.). 

Streptorhynchus  pandora  Billings,  Canadian  Joar.,  V,  1860,  p.  226,  figs.  12,  13; — 

Geol.  Canada,  1863,  p.  369,  fig.  384.— Nicholson,  Pal.  Prov.  Ontario,  1874,  p.  70. 
Streptorhynchns  chemungensis  var.  pandora  Hall,  Pal.  New  York,  IV,  1867,  p. 

68,  pi.  4,  figs.  11-19;  pi.  9,  figs.  18-25,  27;— Second  Ann.  Rep.  N.  Y.  State 

Geol.,  1883,  pi.  40,  figs.  1-6. 
Ortbothetes  chemungensis  var.  pandora  Hall  and  Clarke,  Pal.  New  York,  VIII, 

Pt.  I,  1892,  p.  255,  pi.  9,  fig.  30;  pi.  10,  figs.  1-6. 
Loc,  Schoharie,    Knoxville,    Clarksville,    etc.,   New  York;    Cayuga,  Ontario; 

Columbus,  Ohio  (Whitfield);  Eureka  district,  Nevada. 

Orthothetes  praviui  Hall.  ( tUpper)  Devouian. 

Orthis  i)iava  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  490. 

Orthothetes  prava  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  255,  pi. 

IIA,  fig.  13. 
Loc.  Lime  Creek,  Worth  County,  Iowa. 

Orthothetes  subplanos  (Courad).       Niagara  and  L.  Held.  (Sil.  and  Dev.). 

Strophomeoa  subplana  Conrad,  Jour.  Acad.  Nat.  8ci.,  Philadelphia,  VIII,  1842, 
p.  258.— HaU,  Geol.  N.  Y.;  Rep.  Fourth  Dist.,  1843,  p.  104,  fig.  1;— Twelfth 
Rep.  N.  Y.  Stete  Cab.  Nat.  Hist.,  1859,  p.  82. 

Leptisna  subplana  Hall,  Pal.  New  York,  II,  1852,  p.  259,  pi.  53,  figs.  8-10.— Billings, 
Canadian  Nat.  Geol.,  I,  1856,  p.  138,  pi.  2,  figs.  16, 17. 

Strophomena  pecten  Roemer,  Die  Sil.  Fauna  west.  Tennessee,  1860,  p.  67,  pi.  5, 
fig.  4.— Billings,  Geol.  Canada,  1863,  p.  311,  fig.  315 ;— Catalogue  Silurian  Fos- 
sils of  Anticosti,  1866,  p.  40. 

Streptorhynchus  (Strophodonta)  subplanus  Hall,  Geol.  Survey  Wisconsin,  I, 
1862,  p.  436. 

Streptorhynchus  subplanus  Hall,  Trans.  Albany  Institute,  IV,  1863,  p.  226; — 
Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  63,  figs.  1,2;— Twenty- 
eighth  Rep.  N.  Y.  State  Mus.  Nat.  Hist.,  1879,  p.  151,  pi.  21,  figs.  26-33;— 
Eleventh  Rep.  State  Geol.  Indiana,  1882,  p.  288,  pi.  21,  figs.  26-33 ;— Second 
Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  39,  figs.  21-24 ;  pi.  42,  fig.  19.— Nettelroth, 
Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  141,  pi.  29, 
figs.  11,  12.— Beecher  and  Clarke,  Mem.  N.  Y.  State  Mus.,  I,  1889,  p.  23,  pi.  2, 
figs.  14-20. 

Streptorhynchus  hemiaster  Winchell  and  Marcy,  Mem.  Boston  Soc.  Nat.  Hist.,  I, 
1865,  p.  93,  pi.  2,  tig.  10.— Hall,  Twentieth  Rep.  N.  Y.  State  Cab.  Nat.  Hist., 
1867^  p.  392. 

Ilemipronites  subplanus  Meek  and  Worthen,  Geol.  Survey  Illinois,  III,  1868, 
p.  349. 

Hemiprouites  propinquus  Meek  and  Worthen,  Ibidem,  III,  1868,  p.  351,  pi.  6,  fig.  6. 

Ortbothetes  subplana  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1,  1892,  p.  255, 
pi.  9,  figs.  21-24;  pi.  9A,  fig.  19;  pi.  IIA,  figs.  9-12. 

Loc,  Lockport,  Rochester,  etc.,  New  York;  Thorold,  Ontario ;  Waldron,  Indiana; 
Louisville,  Kentucky ;  Thebes,  Alexander  County^,  and  Bridgeport,  Illinois ; 
Pike  County,  Missouri ;  Decatur  County,  Tennessee ;  Arisaig,  Nova  Scotia 
(Ami);  Anticosti. 

Orthothetes  tapajoteniiB  (Derby).  Upper  Carboniferous. 

Streptorhynchus  tapigoteusis  Derby,  Bull.  Cornell  Univ.,  I,  1874,  p.  37,  pi.  5, 
figs.  3,  6,  7,  9, 10;  pi.  8.  fig.  9. 
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Orthothetes  tapajotensis  (Derby) — Gontinaed. 

Orthothetes  tapajotensis  Waagon,  Pala^onto^ogica  ludica,  Ser.  XIII,  I,   1884, 

pp.  607,  608. 
Loc,  Bomjardim  and  Itaitnba.  Brazil. 

Orthothetes  tenuis  Hall.  Niagara  (Sil.). 

Streptorhynchns  tennis  Hall,  Trans.  Albany  Institnte,  IV,  1863^  p.  210; — Twenty- 
eighth  Rep.  N.  Y.  State  Mus.  Nat.  Hist.,  1879,  p.  150,  pi.  23,  figs.  11-13;— 
Eleventh  Rep.  State  Geol.  Indiana,  1882,  p.  287,  pi.  23,  figs.  11-13.— Foerste, 
Bull.  Denison  Univ.,  II,  1887,  p.  105,  pi.  8,  figs.  31,  32,  38.— Nettelrotb,  Ken- 
tucky Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  142. 

Orthothetes  tenuis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  255. 

Strophomena  (Orthothetes)  tenuis  Foerste,  Geol.  Ohio,  VII,  1895,  p.  568,  pi.  27, 
tigs.  31,  32,  38. 

Loc,  Waldron,  Indiana;  near  Louisville,  Kentucky;  Dayton,  Ohio. 

Orthothetes  mnbraouliiiii  of  aathors  (non  von  Buch).      L.  and  Up.  Carb. 

Orthis  nmbraculum  Hall,  Stansbury's  Expl.  Survey  Valley  Great  Salt  Lake, 
Utah,  1852,  p.  412,  pi.  3,  tig.  6.— Newberry,  Ives's  Rep.  Colorado  River  of  the 
West,  1861,  p.  125. 

Streptorhynchns  umbraoulum  f  A.  Winchell,  Proc.  Aoad.  Nat.  Sci.  Philadelphia, 
1865,  p.  117. 

Hemipronites  umbraoulum  f  A.  Winchell,  Proc.  American  Philosophical  Soc.,  XII, 
1870,  p.  251. 

Orthothetes  nmbraculum  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 
p.  256. 

Loc,  Waverly  group,  Newark,  Sciotoville,  Warren,  etc.,  Ohio;  Up.  Carb.,  Leaven- 
worth, Kansas. 

Orthothetes  woolworthanus  Hall.  Lower  Helderberg  (Dev.). 

Strophomena  woolworthana  Hall,  Tenth.  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857, 
p.  48,  figs.  1,  2;— Hall,  Pal.  New  York,  III,  1859,  p.  192,  pi.  17,  figs.  1,  2. 

Streptorhynchns  woolworthana  Billings,  Geol.  Canada,  1863,  p.  957,  fig.  449. — 
Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  39,  figs.  25-31. 

Orthothetes  woolworthana  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 
p.  255,  pi.  9,  figs.  25-31. 

Loc,  Schoharie,  Carlisle,  Clarksville,  and  Hudson,  New  York. 

ORTHOTICHIA  Hall  and  C.  Genotype  Orthis?  morganiana  Derby. 

Orthotichia  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  213;— Eleventh 
Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  272. 

Orthotichia  morganiana  (Derby).  Upper  Carboniferous. 

Orthis  f  morganiana  Derby,  Bull.  Cornell  University,  I,  1874,  p.  29,  pi.  3,  figs. 

1-9,  11,  34;  pi.  4,  figs.  6,  14,  15. 
Orthis  morgauiana  Waagen,  PalsBontologica  Indica,  Ser.  XIII,  I,  1884,  p.  564. 
Orthotichia  f  morganiana  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp. 

213,  226,  pi.  7,  figs.  11-15. 
Loc,  Bomjardim  and  Itaitnba,  Brazil. 

ORTHOTBOPIA  Hall  and  Clarke.        Genotype  O.  dolomitica  H.  and  C. 

Orthotropia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  explanation  sheet 
to  pi.  84,  figs.  3-7.— Thirteenth  Ann.  Rep.  N.  Y.  State  Geol.,  1895,  p.  913. 

Orthotropia  dolomitica  Hall  and  Clarke.  Niagara  (Sil.). 

Orthotropia  dolomitica  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi. 

84,  figs.  3-7. 
Loo,  Near  Milwaukee.  Wisconsin. 
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PARASTROPHIA  HaU  and  C.  Genotype  Atrypa  hemiplicata  Hall. 

ParaBtrophia  Hall  and  Clark^,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  221 ;— Thir- 
teenth Ann.  Rep.  N.  Y.  State  Geologiet,  1895,  p.  839. 

Parastrophia  divergens  Hall  and  Clarke.  Lorraine  (Ord.). 

ParaBtrophia  divergens  Hall  and  Clarke,  Pal.  New  York.  VIII,  Pt.  II,  1895,  pp.  222, 

366,  pi.  63,  figs.  4-7. 
Loc.  Wilmington,  Illinois. 

Parastrophia  greenei  Hall  and  Clarke.  Niagara  (Sil.). 

Parastrophia  greenii  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  U,  1895,  pp.  222, 

367,  pi.  63,  figs.  17-20,  22. 
Loc,  Milwaukee,  Wisconsin. 

ParaBtrophia  hemiplicata  Hall.  Trenton  (Ord.). 

Atrypa  hemiplicata  HaU,  Pal.  New  York,  1, 1847,  p.  144,  pi.  33,  fig.  10.— Billings, 

Canadian  Nat.  Geol.,  1, 1856,  p.  208,  figs.  20-23. 
Atrypa  circulus  Hall,  Pal.  New  York,  1, 1847,  p.  142,  pi.  33,  fig.  7;— Twelfth  Rep. 

N.  Y.  8tote  Cab.  Nat.  Hist.,  1859,  p.  a5. 
Pentamerus  hemiplicatns  Hall,  Twelfth  Rep.  N.  Y.  Stote  Cab.  Nat.  Hist.,  1859, 

p.  66. — Billings,  Canadian  Jour.,  IV,  1859,  p.  316. 
Camarella  hemiplicata  Billings,  Greol.  Canada,  1863,  p.  168,  fig.  154. 
Camarella  circulus  Miller,  American  Pal.  Fossils,  1877,  p.  107. 
Camarella  bemensis  Sardeson,  Bull.  Minnesota  Acad.  Nat.  Sci.,  Ill,  1892,  p.  328, 

pi.  4,  figs.  4-6. 
Anastrophia  f  hemiplicata  Wincbell  and  Schnchert,  Minnesota  Geol.  Survey,  III, 

1893,  p.  382,  pi.  30,  figs.  29-31. —Whi tea ve8.  Pal.  Foss..  Ill,  Pt.  Ill,  1897,  p. 

167. 
Parastrophia  hemiplicata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

221,  pi.  63,  figs.  1-3. 

Loc,  Middleville,  Watertown,  etc..  New  York;  Center  County,  Pennsylvania; 
Wisconsin;  Minnesota;  Ottawa  and  Lake  Winnipeg,  Canada. 

Parastrophia  hemiplicata  rotnnda  (Wincbell  and  Schn.).    Trenton  (Ord.). 

Anastrophia  f  hemiplicata  var.  rotunda  W^.  uid  8.,  Minnesota  Geol.  Survey,  III, 

1893,  p.  383,  pi.  30,  figs.  32-35. 
Loc.  Cannon  Falls,  Minnesota;  Decorali,  Iowa. 

Parastrophia  latiplioata  Hall  and  Clarke.  Niagara  (Sil.). 

Parastrophia  latiplicata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pp. 

222,  368,  pi.  63,  figs.  23-27. 
Loc.  Milwaukee,  Wisconsin. 

Parastrophia  mnltiplicata  Hall  and  Clarke.  Niagara  (Sil.). 

Parastrophia  mnltiplicata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1896, 

pp.  222,  367,  pi.  63,  figs.  15,  16,  21. 
Loc.  Milwaukee,  Wisconsin. 

Parastrophia  (1)  obscnra  (Hall  and  Whitfield).  Pogonip  (Ord.). 

Porambonites  obscums  Hall  and  W' bitfield.  King's  U.  S.  Geol.  Expl.  40th  Pari., 

IV,  1877,  p.  234,  pi.  1,  fig.  16.  - 
Porambonites  f  obscnnis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 

p.  228. 
IjOC.  White  Pine  district,  Nevada. 
Ohn.  Based  upon  a  single  ventral  valve  which   is    insufficient  to    determine 

whether  it  belongs  to  Parastrophia  or  some  rhynchonelloid.    It  is  not  a 

Porambonites. 
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Parastrophia  ops  (Billings).  Anticosti  (Sil.). 

CamArella  ops  Billings,  Pal.  FoeeUs,  1, 1862,  p.  148,  fig.  128. 

Loc,  Anticoeti. 

06#.'  May  be  only  a  variety  of  P.  revepsa. 

Parastrophia  reversa  (Billings).  ADticosti  (Sil.)- 

Pentameros  revereus  Billings,  Geol.  Survey  Canada;  Rep.  Progress  for  1856, 
1857,  p.  295;— Canadian  Jour.,  IV,  1859,  p.  316. 

Brachymeras  re  versus  Shaler,  Bull.  Mns.  Comp.  Zool.,  4,  1865,  p.  69. 

Anastrophia  reversa  Miller,  American  Pal.  Foes.,  1877,  p.  104. 

Parastrophia  reversa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  63, 
figs.  8-14. 

Loc,  Anticosti. 

Oh».  Billings  says  this  species  is  a  large  P.  hemiplicata  Hall.  It  appears,  how- 
ever, to  be  distinct.    8ee  P.  ops  Billings. 

Parastrophia  soofieldi  (Winchell  and  Schuchert).  Trenton  (Ord.). 

Anastrophia  f  soofieldi  W.  auil  S.,  Minnesota  Geol.  Survey,  III,  1893,  p.  383,  pi. 

30,  figs.  24-28. 
Loe,  Near  Cannon  Falls.  Minnesota. 

PAEAZYOA  Hall  and  Clarke.  Genotype  Atrypa  hirsata  Hall. 

Parazyga  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  127 ;— Thirteenth 
Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  800. 

Parasyga  deweyi  Hall.  Lower  Helderberg  (Dev.). 

Waldheimia  deweyi  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  89. 
Trematospira  (Rhynchospira)  deweyi  Hall,  Pal.  New  York,  III,  1889,  p.  216,  pi. 

36,  fig.  3. 
Parazyga  deweyi  Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  128,  tig.  112,  pi. 

49,  figs.  40-46. 
Loo,  Albany  and  Schoharie  counties.  New  York. 

Parazyga  hirsnta  Hall.  Gorniferons  and  Hamilton  (Dev.). 

Atrypa  hirsnta  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  168. 

Trematospira  hirsnta  Hall,  Thirteenth  Rep.  Ibidem,  1860,  p.  101 ;— Fourteenth 
Rep.  Ibidem,  1861,  p.  101 ;— Fifteenth  Rep.  Ibidem,  1862,  pi.  2,  figs.  11-16,— 
Pal.  New  York,  IV,  1867,  p.  274,  pi.  45,  figs.  16-32.— Nettelroth,  Kentucky 
Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  136,  pi.  16,  figs.  15>19. 

Athyris  f  chloe  Billings,  Canadian  Jour.,  n.  ser.,  V,  1860,  p.  282,  figs.  4&-47. 

Retzia  chloe  Billings,  Geol.  Canada,  1863,  p.  385,  fig.  419. 

Nucleospira  indianensis  Miller,  Seventeenth  Rep.  State  Geol.  Indiana,  1892,  p.  79, 
pi.  13,  figs.  13-15. 

Parazyga  hirsnta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  p.  128,  fig. 
Ill ;  pi.  49,  figs.  28-39. 

Loe.  New  York;  Thedford,  Canada;  Falls  of  Ohio;  Bunker  Hill,  Indiana. 

Paterina  Beecher=Iphidea. 

PATERULA  Barrande.  Genotype  Paterula  bohemica  Barrande. 

Patemla  Barrande,  Syst^me  Sil.  du  Centre  de  la  Boh^me,  V,  1879,  p.  110. — Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  78,  165 ;— Eleventh  Ann. 
Rep.  N.  Y.  State  Geologist,  1894,  p.  242. 

Patemla  amii  n.  sp.  Galciferons  (Ord.). 

Paterula  species  Hall  and  Clarke,  VIII,  Pt.  I,  p.  78,  pi.  4K,  fig.  1. 
Loc,  Quebec,  Canada. 


302  SYNOPSIS   OP  AMERICAN   FOSSIL    BRACHIOPODA.        [buij.87. 

PEHTAGOHIA   Gozzeus.     Geuotype    Teutagouia    peersii    Gozzeus= 

Atrypa  unisulcata  Conrad. 

Pentagonia  Cozzens,  Aiuialn  Lyceaiii  Nat.  Hi8t.  N.  Y.,  IV,  1846,  p.  158. — Meek 
and  Hayden,  Smithsonian  Cent.  Knowledge,  XIV,  172, 1864,  p.  16. — Hall  and 
Clarke,  Pal.  New  York,  VUI,  Pt.  U,  1895,  p.  80;— Thirteenth  Ann.  Rep.  N.  Y. 
State  Geologist,  1895^  p.  775. 

GonioccBlia  Hall,  Fourteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1861,  p.  101. 

Pentagonia  peersii  Oozzens=Pentagonia  unisulcata. 

Pentagonia  nnisoloata  (Conrad).  Oriskany  to  Hamilton  (Dev.)* 

Atrypa  unisulcata  Conrad,  Fifth  Ann.  Rep.  Geol.  Survey  of  N.  Y.,  1841,  p.  56. — 

HaU,  Fifteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1862,  pi.  11,  i\g.  10. 
Pentagonia  peersii  Cozzens,  Annals  Lyceum  Nat.  Hist.  N.  Y.,  IV,  1846,  p.  158,  pi. 

10,  iig.  3. 
Rhynchonella  unisulcata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857, 

p.  125. 
Athyris?  unisulcata  Billings,  Canadian  Journal,  V,  1860,  p.  279,  iigs.  39-42. 
Gonioc(filia  uniangulata  HaU,  Fourteenth  Rep.  N.  Y.   State  Cab.  Nat.   Hist., 

1861,  p.  101. 
Meristella  f  unisulcata  HaU,  Fifteenth  Rep.  Ibidem,  1862,  pi.  2,  figs.  17-25. 
Athyris  unisulcata  Billings,  Geol.  Canada,  1863,  p.  373,  fig.  396. 
MeristeUa  (Pentagonia)  unisulcata  varieties  biplicata  and  uuiplicata  Hall,  Pal. 

New  York,  IV,  1867,  p.  309,  pi.  50,  figs.  18-35. 
MeristeUa  unisulcata  Nottelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol. 

Survey,  1889,  p.  99,  pi.  15,  figs.  9-16. 
Pentagonia  unisulcata  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  p.  80, 

pi.  42,  figs.  22-32. 
Loc.  New  York;  county  of  Haldimand  and  Bosanquet,  Ontario;  Falls  of  Ohio. 

PENTAHERELLA  Hall.  Genotype  Atrypa  arata  Conrad. 

Pentamerella  Hall,  Twentieth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1867,  p.  163;— 
Pal.  New  York,  IV,  1867,  pp.  373,  375.— Nettel roth,  Kentucky  Fossil  SheUs, 
Mem.  Kentucky  Geol.  Survey,  1889,  p.  49. — Hall  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  II,  1893,  p.  245;— Thirteenth  Ann.  Rep.  N.  Y.  State  Geologist,  18^, 
p.  845. 

Pentamerella  arata  (Conrad).  Upper  Helderberg  (Dev.). 

Atrypa  arata  Conrad,  Fifth  Ann.  Rep.  Geol.  Survey  N.  Y.,  1841,  p.  55. 

Atrypa  octocostata  Conrad,  Ibidem,  1841,  p.  55. 

PentameruB  aratus  Hall,  Tenth  Rop.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  120, 

figs.  1-10.— BUlings,  Canadian  Journal,  VI,  1861,  p.  269,  figs.  93-96;— Geol. 

Canada,  1863,  p.  370,  fig.  389. 
PentamereUa  arata  Hall,  Pal.  New  York,  IV,  1867,  p.  375,  pi.  58,  figs.  1-21.— 

Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p. 

49,  pi.  13,  figs.  17-20.— HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 

p.  245,  pi.  71,  figs.  21-29. 
f  Pentamerus  aratus  Tschemysohew,  M($m.  Comit<S  G^logique  de  St.  P^ters- 

bourg,  III,  1887,  p.  101,  pi.  4,  figs.  18,  19. 
Loc,  New  York;  Cayuga,  etc.,  Ontario;  Columbus,  Ohio;  FaUs  of  Ohio;  f  Urals 

of  Russia. 

Pentamerella  borealis  (Meek).  Hamilton  (Dev.). 

Pentamerus  borealis  Meek,  Trans.  Chioago  Acad.  Sci.,  1, 1868,  p.  95,  pi.  13,  fig.  11. 
Loo.  Anderson  River,  British  America. 

Pentamerella  (?)  compressa  Eingueberg.  Niagara  (Sil.). 

Pentamerella  compressa  Ringueberg,  BuU.  Bufialo  Soc.  Nat.  Sci.,  V,  1886,  p.  15, 
pl.  2,  fig.  4. 
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Pentamerella  (?)  oompresBa  Eingaeberg—CoDtiuaed. 

Loo,  Lockport,  New  York. 

Ohs,  May  be  a  pathologic  or  compreBsed  specimen  of  Spirifer  crispiis  or  S.  sul- 
catas. 

Pentamerella  dnbia  Hall.  ?  Hamilton  (Dev.). 

Atrypa  (n.  sp.  f )  Owen,  Geol.  Survey  Wisconsin,  Iowa,  Minnesota,  1852,  pi.  3A, 
fig.  1.     [See  specimen  in  U.  S.  Nat.  Miis.,  Cat.,  Invert.  Foss.,  17927.] 

Spirifer  dnbins  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p.  90. 

Pentamerella  dnbia  Hall,  Pal.  New  York,  IV,  1867,  p.  379,  pi.  58,  figs.  38-43.— 
Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  245,  pi.  71,  figs.  32-38. 

Loc,  Iowa  City,  Iowa. 

OhB.  See  Pentamerella  micnla  Hall. 

PentameTella  intralineata  (A.  Wincbell).  Hamilton  (Dev.). 

PentameruB  intralineatns  A.  Wincbell,  Qeol.  Rep.  Lower  Peninsula  of  Michi- 
gan, 1866,  p.  94. 
Loc,  Grand  Traverse  region,  Michigan. 

Pentamerella  micnla  Hall.  ?  Hamilton  (Dev.). 

Pentamerella  micula  Hall,  Pal.  New  York,  IV,  1867,  p.  378,  pi.  58,  figs.  26,  27.— 

Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  245. 
Loc,  Iowa  City,  Iowa. 
Ohs,  Compare  with  Pentamerella  dnbia  Hall. 

Pentamerella  obsolescens  Hall.  ?  Hamilton  (Dev.). 

Pentamerella  obsolescens  Hall,  Pal.  New  York,  IV,  1867,  p.  379,  pi.  58,  figs.  24, 

i^.— Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  245. 
Loc,  Waterloo,  Iowa. 

Pentamerella  pavilionenns  Hall.  Hamilton  (Dev.). 

Pentamems  papilionensis  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist., 

1860,  p.  86. 
Pentamerella  papilionensis  Hall,  Pal.  New  York,  IV,  1867,  p.  377,  pi.  58,  figs.  28- 

37. — Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889, 
p.  50. 
Pentamerella  pavilionensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 

p.  245,  pi.  71,  figs.  30,  31. 
Loc,  Seneca  and  Canandaigua  lakes,  etc..  New  York;  Falls  of  Ohio. 

Pentamerella  thnsnelda  Nettelroth.  Gorniferons  (Dev.). 

Pentamerella  thusnelda  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky 

Geol.  Survey,  1889,  p.  51,  pi.  31,  figs.  26-28. 
Loc,  Near  Louisville,  Kentucky. 

Pentamerella  ventricosa  Hall=Clorinda  ventricosa. 

PENTAMERUS  Sowerby.  Genotype  P.  laevis  Sowerby. 

Pentamems  Sowerby,  Mineral  Conchology,  1, 1813,  p.  76.— Hall  and  Clarke,  Pal. 
New  York,  VIII,  Pt.  II,  1895,  p.  236 ;— Thirteenth  Ann.  Rep.  N.  Y.  State 
Geologist,  1895,  p.  844. 

Pentamems  arcnosas  McOhesney=Clorinda  arcuosa. 
Pentamems  arata8=Pentamerella  arata. 
Pentamerns  barrandi  Billing8=Clorinda  barrandei. 
Pentamems  beaamonti  Gastelnau=P.  oblongus. 
Pentamems  bisinuatas  McCbesney=P.  oblongus. 
Pentamems  borealis  Meek = Pentamerella  borealis. 
Pentamems  brevirostris  Hall=Ana8tropbia  brevirostris. 


304  SYNOPSIS   OF   AMERICAN    FOSSIL    BRACHTOPODA.        I  bull.  87. 

Pentamerns  chicagoensis  Winchell  and  Marcy=Glnriada  ventricosa. 
Pentamerus  coUetti  Miller =GoQchidiam  coUetti. 
Pentamems  comis  Meek  and  Worthen=Gypidula  comis. 
Pentamerus  complanatns  Nettelroth=Conchidlnm  tenaicostatum. 
Pentamerus  conchidium=Concliidium  biloculare. 
Pentamerus  coppingeri  Btheridge=Gypidu]a  coppingeri. 
Pentamerus  crassoradius  McOhesney=Goncbidium  crassiradiatum. 
Pentamerus  decussatus  Whiteaves=Conchidium  decussatum. 
Pentamerus  deshayessii  Oastelnau=]Benssel9Pria  ovoides. 
Pentamerus  elongatus  yanuxem=Amphigenia  elongata. 
Pentamerus  fornicatus  Hal]=Glorinda  fornicata. 
Pentamerus  galeatiformis  Meek  and  Wortben=Gypidula  comis. 
Pentamerus  galeatus  Hall=Oypidula  galeata. 
Pentamerus  galeatus  Hall  and  Whitfield =Gypidula  nucleus. 
Pentamerus  galeatus  Eoeraer=Gypidula  roemeri. 
Pentamerus  globulosus  Nettelrotb=Gypidula  globulosa. 
Pentamerus  bemiplicatus  Billings =Parastropbia  bemiplicata. 
Pentamerus  interplicatus  Hall=Anastropbia  interplicata. 
Pentamerus  intralineatus  Wincbell=Pentamerella  intralineata. 
Pentamerus  knappi  Hall  and  Wbitfield=Goncbidium  knappi. 
Pentamerus  knigbti  Sowerby=Goncbidium  knigbti. 
Pentamerus  knotti  Nettelrotb=Gypidula  knotti. 
Pentamerus  laqueatus  Gonrad=Goncbidiam  laqueatum. 
Pentamerus  lenticularis  Wbite  and  Wbitfield=Gamaropborella  lenticu- 

laris. 
Pentamerus  littoni  Hall=Goncbidium  littoni. 
Pentamerus  lotis  Walcott=Gypidula  lotis. 
Pentamerus  niu1ticostatus=Goncbidium  multicostatutn. 
Pentamerus  nobilis  Emmons=Goncbidium  laqueatum. 
Pentamerus  nucleus  Hall  and  Wbitiield=Gypidu]a  nucleus. 
Pentamerus  nysius  var.  crassicosta  IIall=Goncbidium  nysius. 
Pentamerus  nysius  var.  tenuicostatus  ]Srettelrotb=Goncbidium  nysius. 
Pentamerus  nysius  var.  tenuicosta  Hall=Goncbidium  tenuicosta. 

Pentamems  oblongus  Sowerby.  Glinton  and  Niagara  (Sil.). 

Pentamerns  oblongns  Sowerby,  Mnrchison's  Silnrian  System,  1839,  p.  641,  pi. 
19,  fig.  10.— Hall,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  70,  figs.  1-6.— 
Owen,  Geol.  Expl.  Iowa,  WiHconsin  and  Illinois,  1844,  pi.  14,  fig.  10. — Hall, 
American  Jour.  Sci.,  2d  ser.,  XX,  1849,  p.  227;— Pal.  New  York,  II,  1852,  p. 
79,  pi.  25,  fig.  1 ;  pi.  26,  fiff.  1.— BiUings,  Canadian  Nat.  Geol.,  1, 1856,  p.  58, 
pi.  1,  figs.  2,  3;— (ieol.  Canada,  1863,  p.  316,  fig.  326.— llall  and  Whitfield, 
Twenty-fourth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1872,  p.  183;— Geol.  Survey 
Ohio,  Pal.,  II,  1875,  p.  137,  pi.  7,  fig.  9.— Whitfield,  Geol.  Wisconsin,  IV,  1882, 
p.  288,  pi.  17,  figs.  4-9.— Nett«lroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky 
Geol.  Survey,  1889.  p.  60,  pi.  33,  figs.  15-17.— Hall  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  II,  1895,  p.  237,  figs.  169-171;  pi.  67,  fig.  20;  pi.  68,  figs.  1-6;  pi.  69. 
figs.  1,  4-7,  13,  14;  pi.  70,  figs.  1-4. 

Pentamerus  beaumonti  Castelnau,  Essai  Syst.  Sil.  PAm^rique  Septentrionftle, 
1843,  p.  38,  pi.  13,  fig.  9. 
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PentameniB  oblongnu  Sowerby — Continued. 

Pentamerus  biaiuiiatus  McChesney,  Descriptions  New  Pal.  Fobs.,  1861,  j).  85; — 
Trans.  Chieago  Acad.  Sci.,  I,  1868,  pi.  9,  fig.  1. — Whitfield,  Geol.  Wisconsin, 

IV,  1882,  p.  290,  pi.  17,  fig.  3. 

Loc.  England;  New  York;  Ohio;  Indiana;  Kentacky;  Illinois;  Iowa;  Wiscon- 
sin; ThoTold,  Ontario;  Anticosti. 

Pentamerus  oblongus  cylindricns  Hall  and  Whitfield.  Niagara  (Sil.). 

Pentamerus  obi  on  gas  var.  cylindrica  Hall  and  Whitfield,  Twenty-fourth  Rep. 
N.  Y.  State  Cab.  Nat.  Hist.,  1872,  p.  183 ;— Twenty-seventh  Rep.  Ibidem, 
1875,  pi.  10,  figs.  13,  14.— Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Ken- 
tucky Geol.  Survey,  1889,  p.  61,  pi.  30,  figs.  2-4.— Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  II,  1893,  p.  237,  fig.  172;  pi.  68,  figs.  7,  8;  pi.  69,  figs.  11,  12. 

Loc,  Louisville,  Kentucky. 

Pentamems  oblongnu  maqnoketa  Hall  and  Clarke.  Niagara  (Sil.). 

Pentamerus  oblongue  (partim)  Whitfield,  Geol.  Wisconsiu,  IV,  1882,  pp.  288,  291, 

pi.  17,  figs.  8,  9. 
Pentamerus  oblongus  var.  maquoketa  Hall  and  Clarke,  Pal.  New  York,  VIII,  PI. 

II,  1893,  p.  239,  pi.  67,  figs.  11-13. 
Loc.  Ashford,  Wisconsin ;  near  Dubuque  and  Hopkinton,  Iowa. 

Pentamenu  oblongus  snbrectiu  Hall  and  Clarke.  Niagara  (Sil.). 

Pentamerus  oblongus  var.  subrectus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt. 

II,  1893,  pp.  238,  239,  pi.  68,  fig.  6;  pi.  69,  figs.  2,  3,  8-10;  pi.  70,  fig.  5. 
Loc,  Earlville,  Iowa;  Wisconsin. 

Pentamerus  occidentalis  Hall,  1858  (non  1852)=Gypidula  comis. 
Pentamerus  occidentalis  Hall,  1852=Concliidium  occidentale. 

Pentamenu  ovalis  Hall.  Clinton  (Sil.). 

Pentamerus  ovalis  Hall,  Pal.  New  York,  II,  1852,  p.  103,  pi.  31,  fig.  1.— Foerste, 
Proc.  Boston  Soc.  Nat.  Hist.,  XXIV,  1890,  p.  324,  pi.  5,  figs.  17, 18. 

Loc,  New  Hartford,  Oneida  County,  New  York ;  Cumberland  Gap,  Tennessee ; 
CoUinsville,  Alabama. 

Oh».  Compare  with  P.  oblongus. 

Pentamerus  papilionensis  Hall=Pentamerella  pavilionensis. 
Pentamenui  pergibbosns  Hall  and  Wbitiield.  Niagara  (Sil.). 

Pentamerus  pergibbosus  Hall  and  Whitfield,  Pal.  Ohio,  II,  1875,  p.  139,  pi.  7,  figs. 
10,  11. — Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey, 
1889,  p.  162  —Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  239,  pi. 
67,  figs.  10, 14-19. 

Loc,  Greenfield,  Ohio;  Louisville,  Kentucky;  Wisconsin  (Whitfield). 

Pentamems  pesovifl  Whitfield.  Waterlime  (Sil.). 

Pentamerus  pesovis  Whitfield,  Annals  N.  Y.  Acad.  Sci.,  II,  1882,  p.  195; — Ibidem, 

V,  1891,  p.  513,  pi.  5,  figs.  11-22;— Geol.  Ohio,  VII,  1895,  p.  414,  pi.  1,  figs. 
18-22. 

Loc,  Greenfield,  Ohio;  Louisville,  Kentucky;  Wisconsin  (Whitfield). 

Pentamerus  pseudogaleatus  Hall=Gypidula  pseudogaleata. 
Pentamerus  reversus  Billings =Parastropbia  reversa. 
Pentamerus  salinensis  Swallow=Conchidium  saliense. 
Pentamerus  subglobosus  Meek  and  Wortben=:Gypidnla  subglobosa. 
Pentamerus  trisinuatus  McCbesney=Meristina  trisinuata. 
Pentamerus  uniplicatus  Nettelrotb=Gypidula  uniplicata. 
Pentamerus  Ventricosus  Hall=Cloriiida  ventricosa. 
Bull.  87 20 
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Peiitamems  yemeoili  Hall= Anastrophia  verneoili. 

PHOLIBOPS  Hall.  Genotype  Orbicnla  squamiformis  HalL 

PhoUdops  HaU,  Pal.  New  York,  III,  1859,  p.  489 ;— Thirteenth  Rep.,  N.  Y.  State 
Cab.  Nat.  Hist.,  1860,  p.  92;— Fifteenth  Rep.  Ibidem,  1862,  p.  195 ;--Pal.  New 
York,  IV,  1867,  pp.  31,  413.— Dall,  Bull.  Mus.  Comp.,  Zool.,  Ill,  1871,  p.  27.— 
HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  155.— Winchell  and 
Schnchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  376.— Hall  and  Clarke, 
Eleventh  Rep.  N.  Y.  State  Geologist,  1894,  p.  262. 

Craniops  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist..  1859,  p.  84.— (Ehlert, 
Fischer^H  Manuel  de  Conchyliologie,  1887,  p.  1272. 

Pholidops  arenaria  Hall.  Oriskany  (Dev.). 

Pholidops  arenaria  Hall,  Pal.  New  York,  IV,  1867,  p.  413,  pi.  3,  fig.  10.— HaU 

and  Clarke,  Ibidem,  VIII,  Pt.  I,  1892,  pi.  41,  fig.  24. 
Loc,  Albany  County  and  Hudson,  New  York. 

Pholidops  areolata  Hall.  •  Schoharie  (Dev.). 

Pholidops  areolata  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  31  ;— 
Pal.  New  York,  IV,  1867,  p.  31,  pi.  3,  figs.  4,  5.— Hall  and  Clarke,  Pal.  New 
York,  Vni,  Pt.  I,  1892,  pi.  41,  figs.  25,  26. 

Loc,  Clarksville  and  Knox,  New  York. 

Pholidops  hellola  Walcott.  Lower  Devonian. 

Pholidops  beUula  Walcott,  Mon.  U.  S.  Geol  Survey,  VIII,  1884,  p.  113,  pi.  2, 

fig.  6.— HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  157. 
Loc.  Eureka  district,  Nevada. 

Pholidops  calceola  Hall  and  Clarke.  Goruiferons  (Dev.). 

Pholidops  calceola  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  157, 

182,  pi.  41,  fig.  30. 
Loc.  Falls  of  Ohio. 

Pholidops  cincinnatiensis  HalL  Lorraine  (Ord.). 

Pholidops  cincinnatiensis  HaU,  Twenty-fourth  Rep.  N.  Y.  State  Cab.  Nat.  Hist., 
1872,  pi.  7,  fig.  10;— Pal.  Ohio,  I,  1873,  p.  130,  pi.  5,  fig.  2.— MUler,  Cincin- 
nati Quart.  Jour.  Science,  II,  1875,  p.  14 ; — Jour.  Cincinnati  Soc.  Nat.  Hist., 
1, 1878,  p.  107.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  157, 
pi.  41,  fig.  18. 

Loc.  Cincinnati,  etc.,  Ohio. 

Pholidops  gpreenei  Miller  and  Gorley.  Hamilton  (Dev.). 

Pholidops  greenei  Miller  and  Gurley,  Bull.  Illinois  State  Mus.  Nat.  Hist.,  12, 

1897,  p.  48,  pi.  3,  figs.  16-21. 
Loc.  Falls  of  Ohio. 

Pholidops  hamiltoniflB  Hall.  Hamilton  (Dev.). 

PhoUdops  hamUtoniae  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860, 
p.  92;— Pal.  New  York,  IV,  1867,  p.  32,  pi.  3,  figs.  6-9.— Hall  and  Clarke,  Pal. 
New  York,  VIII,  Pt.  I,  1892,  p.  157,  pi.  41,  figs.  31-34  (37f ). 

Loc.  Darien,  Moecow,  Canandaigua  Lake,  etc..  New  York. 

Pholidops  lamellosa  Hall=Pholidops  oblata. 

Pholidops  lepis  Hall  and  Clarke.  Corniferons  (Dev.). 

PhoUdops  lepis  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  157. 

Ta>c,  Not  given. 

Oh»,  A  nomina  nudum. 

Pholidops  linguloides  Hall=Pholidop8  oblata. 
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Pholidops  oblata  Hall.  Hamilton  (Dev.). 

Pholidops  oblata  Hall,  Pal.  New  York,  IV,  1867,  p.  414,  pi.  3,  fig.  10. 

Pholidops  (  ?)  liiiguloides  Hall,  Ibidem,  1867,  p.  414. 

Pholidops  lamellosa  Hall,  Ibidem,  1867,  pi.  3,  fig.  11. 

Pholidops  linguloides  and  oblata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I, 

1892,  p.  157,  pi.  41,  figs.  35,  36. 
Loc»  Aurora  and  Canandaigua  Lake,  New  York. 

Pholidops  ovalifl  Hall.  Niagara  (Sil.). 

Pholidops  ovalis  Hall,  Trans.  Albany  Institute,  IV,  1863,  p.  209;— Pal.  New 
York,  IV,  1867,  pi.  3,  figs.  1,  2 ;— Twenty-eighth  Rep.  N.  Y.  State  Mus.  Nat. 
Hist.,  1879,  p.  149,  pi.  21,  figs.  1, 2;— Eleventh  Rep.  State  Geol.  Indiana,  1882, 
p.  284,  pi.  21,  figs.  1.  2.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 
p.  157,  pi.  41,  fig.  20. 

Loc.  Waldron,  Indiana:  Arisaig,  Nova  Scotia  (Ami). 

Oh».  This  species  and  P.  squamiformis  are  probably  identical  vfith  P.  implicata 
Sowerby. 

Pholidops  ovata  Hall.  Lower  Helderberg  (Dev.). 

PhoUdops  ovatus  Hall,  Pal.  New  York,  III,  1859,  p.  490,  pi.  103B,  fig.  7- 
Pholidops  ovata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  157,  pi.  41, 

figs.  22,  23. 
Lac,  Albany  County,  New  York ;  ?  Square  Lake,  Maine. 

Pholidops  patina  Hall  and  Clarke.  Gorniferous  (Dev.). 

Pholidops  patina  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  182,  pi.  41, 

figs.  27-29. 
Loo,  De  Ceuville,  Ontario. 

1  Pholidops  qnadrangularis  Walcott.  Lower  Devonian. 

Pholidops  quadrangularis  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  114, 

pi.  2,  fig.  7. 
Loo,  Lone  Mountain,  Nevada. 
Ob»,  Apparently  a  plate  of  a  crinoid. 

Pholidops  squamiformis  Hall.  Niagara  (Sil.). 

Orbicula  f  squamiformis  Hall,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  108,  fig. 

1;— Pal.  New  York,  II,  1852,  p.  250,  pi.  53,  fig.  4. 
Craniops  squamiformis  Hall,  Twelfth  Kep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  84. 
PhoUdops  squamiformis  Hall,  Pal.  New  York,  III,  1859,  p.  490,  pi.  103B,  fig.  6.— 

HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  156,  pi.  41,  fig.  21. 
Loc.  Lockport,  Rochester,  etc..  New  York. 
Oh»,  See  Pholidops  ovalis  Hall. 

Pholidops  subtmncata  Hall.  Lorraine  (Ord.). 

Orbicula  f  subtruncata  Hall,  Pal.  New  York,  I,  1847,  p.  290,  pi.  79,  fig.  7. 

Pholidops  subtruncata  Hall,  Descrip.  n.  sp.  of  Crinoidea  and  other  Fossils,  1866, 
p.  14;--Twenty-fourth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1872,  p.  221,  pi.  7, 
fig.  9.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  41,  fig.  19. 

Loc,  Lorraine  and  Turin,  New  York.    In  the  Trenton  at  Ottawa,  Canada  (Ami). 

Pholidops  terminaUs  Hall.  Oriskany  (Dev.). 

Pholidops  terminalis  Hall,  Pal.  New  York,  UI,  1859,  p.  490,  pi.  103B,  fig.  8.— 

HaU  and  Clarke,  Ibidem,  VHI,  Pt.  I,  1892,  p.  157. 
Loo,  Cumberland,  Maryland. 

Pholidops  trentonensis  Hall.  Trenton  (Ord.). 

Pholidops  trentonensis  Hall,  Descrip.  n.  sp.  of  Crinoidea  and  other  Fossils,  1866, 
p.  14;— Twenty-fourth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1872,  p.  221,  pi.  7, 
fig.  8.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  157,  pi.  41, 
fig.  17. 

Loo,  Hiddleville,  New  York. 
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Pholidops  trentonensis  minor  Winchell  and  Schucbert.       Trenton  (Ord.). 

Pholidops  trentonensiB  var.  minor  Winchell  and  Schuchert,  Minnesota  Geol.  Sur- 
vey, III,  1893,  p.  376,  pi.  29,  fig.  40. 
Loc,  St.  Paul  and  Cannon  Falls,  Minnesota. 

PHOUDOSTROPHIA  Hall  and  Clarke.    Genotype  Strophodonta  nacrea 

Hall=Cbonetes(f)  iowensis  Owen. 

Pholidostrophia  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  287;— 
Eleventh  Ann.  Rep.  N.  Y.  State  Geolo^pst,  189|Lp.  281. 

Pholidostrophia  iowaensis  (Owen).  Gorniferous  and  Hamilton  (I)ev.). 

Chouetes  (f)  iowensis  Owen,  Geol.  Survey  Wisconsin,  Iowa,  Minnesota,  1852,  p. 

584,  pi.  3A,  fig.  7.    [See  specimens  in  U.  S.  Nat.  Mus.,  Cat.  Invert.  Foss., 

17942.] 
Chonetes  sp.  undet.  Owen,  Ibidem,  1852,  pi.  3A,  iig.  17.    [See  specimens  in  U.  S. 

Nat.  Mus.,  Cat.  Invert.  Foss.,  17916.] 
^    Strophomena  (Strophodonta)  nacrea  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist., 

1857,  p.  144. 
Strophomena  lepida  Hall,  Geol.   Iowa,  I,  1858,  p.  493,  pi.  3,  fig.  3. — BiUings, 

Canadian  Jour.  Sci.  Arts,  VI,  1861,  p.  344. 
Strophodonta  nacrea  Hall,  Pal.  New  York,  IV,  1867,  p.  104,  pi.  18,  fig.  1; — Second 

Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  46,  figs.  20-24.— Nettelroth,  Kentucky 

Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  146. 
Stropheodonta  (Pholidostrophia)  nacrea  Hall  and  Clarke,  Pal.  New  York,  VIII, 
<  '         Pt.  I,  1892,  p.  287,  pi.  15,  figs.  20-24;  Pt.  II,  1895,  pi.  84,  fig.  11. 

Loc,  Iowa  City,  Iowa;  western  New  York;  Columbus,  Ohio;  Falls  of  Ohio;  Rock 

Island,  Illinois ;  Alpena,  Michigan ;  Ontario,  Canada. 
Oh9,  Owen's  type  specimens  preserved  in  the  United  States  National  Musetim 

prove  to  be  identical  with  Strophomena  lepida,  which  Hall  in  1867  said  is  a 

synonym  for  Stropheodonta  nacrea. 

PlsBsiomys  Hall  and  Glarke=Dinorthi8. 

PLATT8TB0PHIA  King.    Genotype  Terebratulites  biforata  Schlotheim. 

Platystrophia  King,  Mon.  Permian  Fossils  of  England,  Pal.  Soc,  1850,  p.  116. — 
HaU,  Geol.  Soc.  America,  1, 1889,  pp.  19, 20.— Hall  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  I,  1892,  p.  200.— Winchell  and  Schuchert,  Minnesota  Geol.  Survey, 
III,  1893,  p.  454. — Hall  and  Clarke,  Eleventh  Ann.  Rep.  N.  Y.  State  Geologist, 
1894,  p.  268. 

Oh9.  It  is  doubtful  whether  aU  the  various  forms  of  Platystrophia  can  be  regarded 
as  species.  This  genus  is  nearly  always  abundantly  represented  by  one  or 
more  forms  throughout  the  American  Ordovician  and  Silurian  systems. 
When  individuals  of  the  same  region  or  of  widely  Kcparated  localities  are 
compared  with  each  other  it  is  apparent  that  the  specific  characters  are 
very  inconstant.  Individuals  of  a  stratum,  however,  are  fairly  constant  in 
form,  size,  and  plications,  and  it  is  this  limited  constancy  that  has  served  in 
many  of  the  following  species. 

Platystrophia  acuminata  James.  Lorraine  (Ord.). 

Orthis  (Platystrophia)  acuminata  James,  The  Palaeontologist,  1,  1878,  p.  7. 
Loc.  Cincinnati,  Ohio. 

Platyitrophia  acutilirata  (Gonrad).  Lorraine  (Ord.). 

Delthyris  acutilirata  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842,  p. 

260,  pi.  14,  tig.  15. 
Orthis  (Platystrophia)  acutilirata  Meek,  Pal.  Ohio,  I,  1873,  p.  119,  pi.  10,  fig.  6. 
Orthis  acutilirata  Miller,  Cincinuati  Quart.  Jour.  Sci.,  II,  1875,  p.  28. 
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Flatystrophia  acutilirata  (Conrad) — Continued. 

Orthis  biforata  var.  acutilirata  White,  Second  Auu.  Kep.  Indiana  Bureau  of 
Statistics  and  Geol.,  1880,  p.  487,  pi.  2,  figs.  5-9;— Tenth  Rep.  State  Geol. 
Indiana,  1881,  p.  119,  pi.  2,  figs.  5-9. 

Platystrophia  acutilirata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  223. 

Loc,  Richmond,  Indiana;  Oxford,  Ohio;  Louisiana,  Missouri  (Keyes). 

Platystrophia  biforata  (Schlotlieim).  ChazyNiagara  (Ord.  and  Sil.). 

Terebratulites  biforatus  Schlotheim,  Petrefactenkunde,  1820,  p.  265. 

Spirifer  sheppardi  Castelnau,  Essai  Syst.  811.  TAm^rique  Septentrionale,  1843, 
p.  42,  pi.  14,  fig.  15. 

Delthyris  brachynota  Hall,  Geol.  New  York ;  Rep.  Fourth  Dist.,  1843,  p.  70,  fig.  6. 

Orthis  and  Delthyris  Owen,  Geol.  Expl.  Iowa,  Wisconsin,  Illinois,  1844,  pi.  15, 
figs.  3.  7. 

Delthyris  lynx  Hall  (partim;  non  Eichwald),  Pal.  New  York,  I,  1847,  p.  133,  pi. 
32D,  fig.  1. 

Spirifer  biforata  var.  lynx  Hall,  Ibidem,  II,  1852,  p.  65,  pi.  22,  fig.  1. 

Orthis  biforatuM  Hillings,  Canadian  Nat.  Geol.,  1, 1856,  p.  206,  figs.  6-10. — Nichol- 
son and  Hinde,  Canadian  Jour.,  XIV,  1874,  p.  158. — White,  Rep.  U.  S.  Geogr. 
Geol.  Survey  west  100th  Meridian,  IV,  1874,  p.  74,  pi.  4,  fig.  9.— Neltelroth, 
Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  35,  pi.  29, 
figs.  18-29.— Foerste,  Proc.  Boston  Soc.  Nat.  Hist.,  XXIV,  1890,  p.  312. 

Orthis  lynx  Billings,  Geol.  Canada,  1863,  p.  167,  fig.  149.— Miller  (partim),  Cin- 
cinnati Quart.  Jour.  Sci.,  II,  1875,  p.  25. 

Platystrophia  regularis  Shaler,  Bull.  Mus.  Comp.  Zool.,  4, 1865,  p.  67. 

Orthis  (Platystrophia)  biforata  Meek,  Pal.  Ohio,  I,  1873,  p.  112. — Foerate,  Geol. 
Ohio,  VII,  1895,  p.  579,  pi.  25,  figs.  7,  8. 

Orthis  (Platystrophia)  biforata  var.  lynx  Hall,  Second  Ann.  Rep.  N.  Y.  State 
Geologist,  1883,  pi.  35,  figs.  11-14  (non  figs.  9,  10,  15  of  pi.  35  and  tig.  30,  pi. 
34  =  P.  hi  forata  ly n  x ) . 

Orthis  biforata  var.  lynx  forma  reversatA  and  daytonensis  Foerste,  Bull.  Denison 
Univ.,  I,  1885,  pp.  81,  82,  pi.  13,  figs.  7,  8. 

Platystrophia  lynx  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  202, 
223,  pi.  5B,  fig.  10.— Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  64,  pi.  39,  fig.  5. 

Platystrophia  biforata  Winchell  and  Schnchert,  Minnesota  Geol.  Survey,  III, 
1893,  p.  455,  pi.  33,  figs.  51-54.— Whi tea ves,  Pal.  Fosa.,  Ill,  Pt.  Ill,  1897, 
p.  177. 

Loc,  Throughout  the  horizons  mentioned  above  in  North  America;  also  in 
England,  Scotland,  Ireland,  Gotland,  Scandinavia,  Oeland,  and  Russia. 

Platystrophia  crassa  James.  Lorraine  (Ord.). 

Orthis  (Platystrophia)  dentataf  ?  Meek  (non  Pander),  Pal.  Ohio,  I,  1873,  p.  117, 
pi.  10,  fig.  3. 

Orthis  (Plutystrophia)  crassa  James,  Cincinnati  Quart.  Jour.  Sci.,  1, 1874,  p.  20. 

Orthis  dentata  Miller,  Ibidem,  II,  1875,  p.  27. 

Orthis  centrosa  Miller,  North  American  Geol.  Pal.,  1889,  p.  356. 

Platystrophia  cras-sa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  223. 

Platystrophia  biforata  var.  crassa  Winchell  and  Schnchert,  Geol.  Survey  Min- 
nesota, III,  1893,  p.  458,  pi.  33,  figs.  55,  56.— Whi  tea  ves.  Pal.  Foes.,  Ill,  Pt. 
Ill,  1897,  p.  178. 

Loc.  Cincinnati,  Ohio;  Spring  Valley,  Minnesota;  Lake  Winnipeg,  Manitoba. 

Platystrophia  laticosta  .Meek.  Lorraine  (Ord.). 

Orthis  (Platystrophia)  laticosta  (James)  Meek,  Pal.  Ohio,  I,  1873,  p.  1^6,  pi.  10, 

fig.  4. 
Orthis  (Platystrophia)  cypha  James,  Cincinnati  Quart.  Jour.  Sci.,  I,  1874,  p.  20. 
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Platystrophia  laticosta  Meek — Continued. 

Orthis  laticosta  Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  27. 
Platystrophia  biforata  var.  laticosta  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt. 

I,  1892,  p.  223,  pi.  5B,  figs.  5-9 
Loc.  Cincinnati,  etc.,  Ohio. 

Platystrophia  lynx  (Eicliwald).  Lorraine  (Ord.). 

Terebratula  lynx  £ichwald,  Skizze  von  Podolis,  1830,  p.  202. 

Delthyris  lynx  (partim)  Hall,  Pal.  New  York,  I,  1847,  p.  133,  pi.  32D,  tig.  1.— 

Rogers,  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  820,  lig.  616. 
Orthis  (Platystrophia)  biforata  var.  lynx  Meek,  Pal.  Ohio,  I,  1873,  p.  114,  pi.  10, 

fig.  1.— Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  35,  figs.  9,  10,  15. 
Orthis  lynx  (partim)  Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  25. 
Orthis  biforata  Nicholson,  Pal.  Province  Ontario,  1875,  p.  16,  fig.  5. 
Orthis  (Platystrophia)  lynx  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi. 

34,  fig.  30. 
Platystrophia  biforata  var.  lynx  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I, 

1892,  pp.  202,  223,  pi.  5B,  figs.  1-4. 
Loc,  Cincinnati,  Ohio,  and  elsewhere  in  the  Ohio  Valley. 

Platystrophia  regularis  Shaler= Platystrophia  biforata. 
FLECTAMBONITES  Pander.  Genotype  P.  planissima  Pander. 

Plectambonites  Pander,  Beitrage  znr  Geognosie  des  Russ.  Reiches,  1830,  p.  90,  pi. 
3,  figs.  8,  16;  pi.  28,  fig.  19.— Hall  and  Clarke,  Pal.  New  York,  VIU,  Pt.  I, 

1892,  pp.  236,  295.— Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III, 

1893,  p.  413.— Hall  and  Clarke,  Eleventh  Ann.  Rep.  N.  Y.  State  Geologist. 

1894,  p.  290. 

Plectambonites  area  Shaler=Plectainbonite8  transversalis. 
Plectambonites  gibbosiu  Winchell  and  Schuchert.  Trenton  (Ord.). 

Plectambonites  gibbosa  W.  and  S.,  American  Geol.,  IX,  1892,  p.  288; — Minnesota 

Geol.  Survey,  III,  1893,  p.  416,  pi.  32,  figs.  13-17. 
Loc.  Mantorville,  Old  Concord,  and  near  Cannon  Falls,  Minnesota. 

Plectambonites  glaber  Shaler.  Anticosti  (Sil.). 

Plectambonites  glaber  Shaler,  Ball.  Mus.  Comp.  Zool.,  4,  1865,  p.  64. 
Leptiena  glabra  Foerste,  Proc.  Boston  Soc.  Nat.  Hist.,  XXIV,  1890,  p.  294. 
Loc.  Anticosti. 

Plectambonites  plicatellns  (Ulrich).  Utica  (Ord.). 

Leptsena  plicatella  Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  I,  1879,  p.  15,  pi.  1, 

fig.  12. 
Plectambonites  plicatella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi. 

15A,  figs.  34,  35. 
Loc,  Cincinnati,  Ohio;  Covington,  Kentucky. 

Plectambonites  prodnctns  Hall  and  Clarke.  Niagara  (Sil.). 

Plectambonites  prodncta  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  p. 

360,  pi.  84,  figs.  23-25. 
Loc.  Yellow  Springs,  Ohio. 

Plectambonites  sericens  (Sowerby).  Trenton  to  Clinton  (Ord.-Sil.)- 

Leptama  sericea  J.  de  C.  Sowerby,  Mnrchison's  Silurian  System,  1839,  pi.  19,  figs. 
1, 2.— Hall,  Pal.  New  York,  1, 1847,  pp.  110, 287,  pi.  31 B,  fig.  2;  pi.  79,  fig.  3;— 
Ibidem,  II,  1852,  p.  59,  pi.  21,  fig.  1.— Billings,  Canadian  Nat.  Geol.,  I,  1856, 
p.  41,  fig.  2.— Rogers,  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  818,  fig.  599.— Bill- 
ings, Geol.  Canada,  1863,  p.  163,  fig.  139.— Meek,  Pal.  Ohio,  1, 1873,  p.  70,  pi.  5, 
fig.  3.— Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  57.— Kayser,  Falsi- 
ontographica,  SappL,  III,  1876,  p.  21,  pi.  3,  fig.  19. — Hall,  Second  Ann.  Rep. 
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Flectambonites  Bericens  (Sowerby) — Continued. 

N.  Y.  state  Geol.,  1883,  pi.  46,  figs.  25-29.— Foerste,  Proc.  Boston  Soc.  Nat. 

Hist.,  XXIV,  1890,  p.  293.— Keyes,  Gcol.  Survey  Missouri,  V,  1895,  p.  75,  pi. 

39,  fig.  9. 
LeptifiDa  sericeaf  White,  Wheeler's  Expl.  Survey  west  of  the  100th  Mend.,  IV, 

1875,  p.  70,  pi.  4,  fig.  7. 
Strophomena  sericea  Conrad,  Third  Ann.  Rep.  Geol.  Survey  N.  Y.,  1840,  p.  201. — 

Emmons,  Geol.  N.  Y. ;  Rep.  Second  Dist.,  1842,  p.  394. 
Strophomena  semiovalis  Vanuxem,  Geol.  N.  Y. ;  Rep.  Third  Dist.,  1842,  p.  47. 
Leptsena  aspera  James,  Cincinnati  Quart.  Jour.  Sci.,  1, 1874,  p.  151. 
Plectamhonites  sericea,  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  15, 

figs.  25-29. — Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p. 

414,  pi.  32,  figs.  10-12.— Whiteaves,  Pal.  Foss.,  Ill,  Pt.  Ill,  1897,  p.  174. 
Leptaiua  minnesotensis  Sardeson,  Minnesota  Acad.  Nat.  Sci.,  Ill,  1892,  p.  329,  pi. 

4,  figs.  24,  25. 
Leptsena  preconis  Sardeson,  Ibidem,  1892,  p.  329,  pi.  4,  figs.  26-28. 
Leptsena  recedens  Sardeson,  Ibidem,  1892,  p.  330,  pi.  4,  figs.  29-32. 
LeptaBna  saxea  Sardeson,  Ibidem,  1892,  p.  330,  pi.  4,  figs.  33-35. 
Loo,  England;  New  York;   Ohio;  Indiana;   Kentucky;    Missouri;   Wisconsin; 

Minnesota;  Manitoba;  Talacastra,  Argentine  Republic. 

Flectambonites  tenera  Shaler=Plectambonites  transversalis. 
Flectambonites  tranBYersalis  (Wablenberg).  Clinton-Niagara  (Sil.). 

Anomites  transversalis  Wablenberg,  Act.  Soc.  Upsaliensis,  III,  1821,  p.  64. 

Strophomena  elegantula  Hall,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  72,  fig.  1. 

Strophomena  transversalis  Hall,  Ibidem,  1843,  p.  105,  fig.  4. 

Leptffina  transversalis  Hall,  Pal.  New  York,  II,  1852,  p.  256,  pi.  53,  fig.  5. — Bill- 
ings, Canadian  Nat.  Geol.,  1, 1856,  p.  138,  pi.  2,  figs.  14,  15. — Hall,  Second 
Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  46,  figs.  34-36. 

Plectamhonites  area  and  tenera  Shaler,  Bull.  Mus.  Comp.  ZooL,  4,  1865,  p.  64. 

Leptssna  transversalis  var.  elegantula  Foerste,  Proc.  Boston  Soc.  Nat.  Hist., 
XXIV,  1890,  p.  294,  pi.  6,  tig.  6. 

Plectamhonites  transversalis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892, 
p.  298,  pi.  15,  figs.  34-36.— Foerste,  Geol.  Ohio,  VU,  1895,  p.  566,.  pi.  25,  fig.  5; 
pi.  30,  fig.  13;  pi.  31,  fig.  6. 

Loo,  Europe;  New  York;  Osgood,  Indiana;  Wisconsin;  Dundas  and  Hamilton, 
Ontario ;  Anticosti ;  Lake  Temiscouata,  New  Brunswick. 

Flectambonites  transyersalis  alabamaeneis  (Foerste).  Clinton  (SiL). 

Leptiena  transversalis  var.  alabamensis  Foerste,  Proc.  Boston  Soc.  Nat.  Hist., 

XXIV,  1890,  p.  296,  pi.  5,  fig.  9. 
Loo»  CoUinsville,  Alabama. 

Flectambonites  transversalis  prolongatas  (Foerste).  Gliuton  (Sil.). 

Leptiena  prolongata  Foerste,  Bull.  Denison  Univ.,  I,  1885,  p.  79,  pi.  13,  fig.  5. 
Leptasna  transversalis  var.  prolongata  Foerste,  Proc.  Boston  Soc.  Nat.  Hist., 

•     XXIV,  1890,  p.  297,  pi.  5,  fig.  13. 
Loo,  Dayton,  Ohio ;  Wildwood  Station,  Georgia. 

FLECT0BTHI8  Hall  and  Clarke.  Genotype  Ortbis  plicatella  HaU. 

Orthis  (group  of  O.  plicatella)  Hall,  Bull.  Geol.  Soc.  America,  1, 1889,  p.  20. 

Plectorthis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  194.  221.— 
Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  435.— Hall 
and  Clarke,  Eleventh  Ann.  Bep.  N.  Y.  State  Geologist,  1894,  p.  266. 

Fleotorthis  sBquiyalvis  (Hall).  Lorraine  (Ord.). 

Orthis  ffiquivalvis  Hall  (non  Davidson,  1847),  Pal.  New  York,  1, 1847,  p.  120,  pi. 
32,  fig.  6. 
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Flectorthifl  SBquivalvis  (Hall) — Continued. 

Pleotorthis  aeqaivalvw  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  194, 

221. 
Loc,  CiDcinnati,  Ohio;  Wisconsin  (Whitfield). 

Plectorthifl  (1)  anrelia  (Billings).  Oriskany  (Dev.). 

Orthis  anrelia  Billings,  Pal.  Fossils,  II,  1874,  p.  34,  pi.  3,  fig.  3. 

Plectorthis  ?  anrelia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  221. 

Loo.  Indian  Cove,  Gasp^. 

Plectorthis  dichotoma  Hall.  Lorraine  (Ord.). 

Orthis  dichotoma  Hall,  Pal.  New  York,  I,  1847,  p.  125,  pi.  32,  fig.  13.— MiUer, 

American  Pal.  Fossils,  1877,  p.  117. 
Orthis  fissicosta  Meek  (non  Hall),  Pal.  Ohio,  I,  1873,  p.  106,  pi.  8,  fig.  6.— Miller, 

Cincinnati  Qnart.  Jour.  Sci.,  II,  1875,  p.  30. 
Orthis  neglecta  James,  The  Palaeontologist,  4, 1879,  p.  26. 
Plectorthis  dichotoma  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  221, 

pi.  5,  fig.  21. 
Loc.  Cincinnati,  Ohio. 

Plectorthis  ella  Hall.  Lorraine  (Ord.). 

Orthis  ella  Hall,  Thirteenth  Rep.  N.  Y.  State  Cah.  Nat.  Hist.,  1861,  p.  121. 

Orthis  f  ella  Hall,  Fifteenth  Rep.  Ibidem,  1862,  pi.  2,  figs.  6-8 ;— Twenty-fourth 
Rep.  Ibidem,  1872,  pi.  7,  fig.  21.— Meek,  Pal.  Ohio,  I,  1873,  p.  105,  pi.  8,  fig. 
9.— Hall  and  Whitfield,  Ibidem,  II,  1875,  p.  76.  pi.  1,  fig.  20.— Miller,  Cin- 
cinnati Qnart.  Jour.  Sci.,  II,  1875,  p.  32. 

Plectorthis  f  ella  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  221,  pi.  5, 
figs.  22,  23. 

Loc.  Cincinnati,  Ohio. 

Plectorthis  fissicosta  Hall.  Lorraine  (Ord.). 

Orthis  fissicosta  Hall,  Pal.  New  York,  I,  1847,  p.  121,  pi.  32,  fig.  7. 

Plectorthis  fissicosta  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 

194,  221. 
Loc.  Cincinnati,  Ohio. 

Plectorthis  jamesi  Hall.  Lorraine  (Ord.). 

Orthis  jamesi  Hall,  Fourteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1861,  p.  89.— 
Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  33. — Hall  and  Whitfield, 
Pal.  Ohio,  II,  1875,  p.  77,  pi.  1,  figs.  21,  22. 

Plectorthis  jamesi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  194, 221. 

Loc.  Cincinnati,  Ohio. 

Plectorthis  kankakiensis  (McChesney).  Lorraine  ^Ord.). 

Orthis  kankakensis  McChesney,  New  Pal.  Fossils,  1861,  p.  77; — Trans.  Chicago 

Acad.  Sci.,  1, 1868,  p.  29,  pi.  9,  fig.  3. 
Plectorthis  kankakensis  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  221, 

pi.  5,  figs.  24,  25. 
Loc.  Wilmington,  Illinois;  Wisconsin  (Whitfield). 

Plectorthis  plicatella  Hall.  Trenton-Lorraine  (Ord.). 

Orthis  plicatella  Hall,  Pal.  New  York,  I,  1847,  p.  122,  pi.  32,  fig.  9.— Meek,  Pal. 
Ohio,  I,  1873,  p.  108,  pi.  8,  fig.  7. — Miller,  Cincinnati  Quart.  Jonr.  Sci.,  II, 
1875,  p.  30. 

rOrthis  pHcatella  BiUings,  Geol.  Canada,  1863,  p.  165,  fig.  145. 

Plectorthis  plicateUa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  221, 
pi.  5,  figs.  18-20. 

Orthis  (Plectorthis)  plicatella  Winchell  and  Schuchert,  Minnesota  Geol.  Sur- 
vey, III,  1893,  p.  436,  pi.  33,  figs.  5-7. 

Loc.  Cincinnati,  Ohio;  Middleville  and  Watertown,  New  York;  Burgin,  Ken- 
tucky; Cannon  Falls,  Kenyon,  etc.,  Minnesota;  Wisconsin. 
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Pleotorthis  sectistriata  (E.  O.  Ulrich).  Lorraine  (Orel.). 

Orthi8(f)  sectostriata  Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  II,  1879,  p.  15,  pi. 

7,  fig.  11. 
Plectorthisf  sootostriata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  221. 
Loc,  CincinDati,  Ohio. 

Flectorthis  triplicatella  (Meek).  Lorraine  (Ord.). 

Orthis  triplicatella  Meek,  American  Jour.  Sci.,  IV,  1872,  p.  281 ; — Pal.  Ohio.  I, 
1873,  p.  109,  pi.  8,  fig.  8.— Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p  31. 

Plectorthis  triplicatella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 
194,  221. 

Loc.  Cincinnati,  Ohio. 

Plectorthis  whitfieldi  (N.  H.  Winchell).  Lorraine  (Ord.). 

Orthis  whitfieldi  N.  H.  Winchell,  Ninth  Ann.  Rep.  Geol.  and  Nat.  Hist.,  Survey 
of  Minnesota,  1881,  p.  115. 

Orthis  pectinella  Whit  Held  (partim,  nou  Kmmons  uou  Hall),  Geol.  Wisconsin, 
IV,  1882,  p.  259,  pi.  12,  fig.  8. 

Plectorthis  whitfieldi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  221. 
pi.  5,  fig.  26. 

Orthis  (Plectorthis)  whitfieldi  Winchell  and  Schuchert,  Minnesota  Geol.  Sur- 
vey, III,  1893,  p.  437,  pi.  33,  figs.  8-13. 

Loc.  Spring  Valley  and  Granger,  Minnesota;  Delafield,  Wisconsin;  Lattners. 
Iowa;  Savanna,  Illinois. 

PLETHORHTNCHA  Hall  and  C.    Genotype  Rhynchonella  speciosa  Hall, 

Plethorhyncha  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  191;- 
Thirteenth  Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  827. 

Obs.  Proposed  as  a  subgenus  of  CamarOtcBcbia.  It,  however,  does  not  seem 
to  be  worthy  even  of  that  rank.  The  species  referred  to  Plethorhyncha  art 
CamarotcBchia  barrandei  Hall,  C.  pleioplenra  (Conrad),  and  C.  speciosa  Hall. 

Plicatula  striatocostata  Cox=Meekella  striaticostata. 

POLYT(ECHIA  Hall  and  Clarke.   Genotype  Hemipronites  apicalis  Whitf. 

PolytcBohia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  239,  figs.  11, 12;- 
Eleventh  Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  275. 

Poljrtooohia  apicalis  (Whitfield).  Calciferous  (Ord.), 

Hemipronites  apicalis  Whitfield,  Bull.  American  Mus.  Nat.  Hist.,  II,  1886,  p.  300, 

pi.  24,  figs.  1-5. 
PolytoBohia  apicalis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  239,  fig. 

11,  12,  pi.  7A,  figs.  26-30. 
Loc.  Fort  Cassin,  Vermont. 

PORAMBONITES  Pander.    Genotype  Porambonites  intermedia  Pander. 

Porambonites  Pander,  Beitrage  zur  Geognosie  des  Ruks.  Reiches,  1830,  p.  95,  pi.  3, 

'    fig.  9.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  p.  225. 
Ohs.  Not  represented  in  America. 

Porambonites  obscurusHall  and  Whitfield  ==Para8trophia  obscurus. 
Porambonites  ottawaensis  Billings=Bhyucbotrema  ottawaensis. 

PBOBOSCIDELLA  (Eblert.    Genotype  Productus  proboscideus  de  Vern. 

ProbosoideUa  CEhlert,  Fischer's  Manuel  de  Conchyliologie,  1887,  p.  1277. — Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  333. 

Proboscidella  (1)  clava  (Norwood  and  Pratten).       Upper  Carboniferous. 

Productus  clavuB  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  III| 

1854,  p.  10,  pi.  1,  fig.  4. 
ProboscidMla  clava  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  334. 
Loe.  Graysvillei  Illinois. 
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Productella  lachrymosa  (Gonracl) — Continued. 

Trodiictna  lachrymosas  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Mat.  Hist.,  1857,  p.  177. 
Productella  lachrymosa  Hull,  Pal.  New  York,  IV,  1867,  p.  172,  pi.  25,  figs.  23-28. 
Loc.  Factoryville,  Bath,  EIliDgtoD,  etc..  New  York. 

Productella  lachrymosa  lima  (Conrad).  Chemung  (Dev.). 

StrophomeDa  lima  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VlII,  1842,  p.  256. 

Productella  lachrymosa  var.  lima  Hall,  Pal.  New  York,  IV,  1867,  p.  174,  pi.  25, 
figs.  29-32;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  48,  figs.  22.  23.— 
Whiteaves,  Cont.  Canadian  Pal.,  1, 1891,  p.  217.— Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  I,  1892,  pi.  17,  figs.  22,  23. 

Productus  (Productella)  lachrymosus  var.  limus  Walcott,  Mon.  U.  S.  Geol.  Sur- 
vey, VIII,  1881,  p.  132,  pi.  13,  fig.  18. 

Loo.  Randolph,  Ellington,  etc.,  New  York;  Eureka  district,  Nevada;  Mackenzie 
River,  Canada. 

Productella  lachrjrmosa  stigmata  Hall.    Cbem.  and  Wav.  (Dev.  and  L.  Car.). 

Productella  lachrymosa  var.  stigmata  Hall,  Pal.  New  York,  IV,  1867,  p.  174,  pi. 

25,  figs.  33-41. 
fProductus  f  Meek,  Trans.  Chicago  Acad.  Sci.,  I,  1868,  p.  91,  pi.  13,  fig.  5. 
Productus  (Productella)  lachrymosus  var.  stigmatus  Walcott,  Mon.  U.  S.  Geol. 

Survey,  VIII,  1884,  p.  132.— Herrick,  Bull.  Denison  Univ.,  Ill,  1888,  p.  34,  pi. 

3,  fig.  28. 
Loc.  Olean,   Conewango,   and  Randolph,  New   York;  Licking  County,   Ohio; 

Eureka  district,  Nevada;  Northwest  Territory,  Canada. 

Productella  msBCuruensis  Eathbun.  Middle  Devonian. 

Productella  mjecuruensis  Rathhun,  Proo.  Boston  Soc.  Nat.  Hist.,  XX,  1879,  p.  17. 
Loc.  Province  of  Para,  Brazil. 

Productella  marquessi  Eowley.  Hamilton  (Dev.). 

Productella  marquessi  Rowley,  American  Geologist,  XIII,  1894,  p.  153,  fig^.  7,  8. 
J^oc,  Callaway  County,  Missouri. 

Productella  ininneapolis  Sardeson=Trematis  buronensis. 

Productella  murchisoniana  (de  Koninck).  Hamilton  (Dev.). 

Productus  murchisonianns  de  Koninck,  M6m.  de  la  Soc.  Royale  des  Sciences  de 
Li<$ge,  IV,  1846,  p.  245,  pi.  16,  fig.  3. — Norwood  and  Pratten,  Jour.  Acad.  Nat. 
Sci.  Phila<lelphia,  III,  1854,  p.  21. 

Loc.  Devils  Back  Bone,  Illinois. 

Productella  navicella  Hall.  Corniferous  and  Hamilton  (Dev.). 

Productus  naviceUus  Hall,  Tenth  Rep.  N.  Y.  State  Cah.  Nat.  Hist.,  1857,  p.  172. 
Productella  navicella  Hall,  Pal.  New  York,  IV,  1867,  p.  156,  pi.  23,  figs.  1,  3, 

9-11;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  48,  figs.  8,  9.— Hall  and 

Clarke,  Pal.  New  Y'ork,  VIII,  Pt.  I,  1892,  pi.  17,  figs.  8,  9;— Ihidem,"VIIl, 

Pt.  II,  1895,  pi.  84,  ^\g.  19. 
Productus  (Productella)  navicellus  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884, 

p.  131,  pi.  13,  fig.  9. 
Loc.  Schoharie  County,    Moscow,  and   Pavilion,    New   York ;   Eureka  district, 

Nevada. 

Productella  onasta  Hall.  Chemung  (Dev.). 

Productella  cmusta  Hall,  Pal.  New  York,  IV,  1867,  p.  184,  pi.  26,  figs.  29-42;— 
Second  Ann.  Rep.  N.  Y.  State  Geologist,  1883,  pi.  48,  figs.  40-46.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  17,  figs.  40-43,46. 

Loc.  Conewango,  Napoli,  and  New  Albion,  New  York. 
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Prodnctella  papulata  Hall.  Hamilton  (Dev.)' 

Prodoctus  papulatus  Hall,  Pal.  New  York,  IV,  1867,  p.  165,  pi.  23,  tigs.  47,48. 
ProdactcUa  papulata  Hall,  Ibidem,  1867,  corrigenda. 
Loc.  Bellona,  Yates  County,  New  York. 

Prodnctella  prodnctoides  (Murchison).  Hamilton  (Dev.). 

Orthis  produotoides  Mnrchison,  Bull.  Soc.  Gdol.  de  France,  )CI,  1840,  p.  254,  pi. 

2,  fig.  7. 
Strophalosia  prodnctoides  Whiteaves,  Cont.  Canadian  Pal.,  I,  1889,  p.  112,  pi. 

15,  fig.  2;— Ibidem,  I,  1891,  p.  216. 
Prodnctella  prodnctoides  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 

p.  317. 
Prodnctella  prodnctoides  var.  membranacoa  Whiteaves,  Cout.  (niuulian  Pal.,  I, 

1892,  p.  282. 
Iak,  Enrope;  Athabasca  River,  Lake  Manitoba,  and  Thedford,  Canada. 

Prodnctella  pyxidata  Hall.  Kinderhook  (L.  Garb.). 

Productas  pyxidatus  Hall,  Oeol.  Snrvey  Iowa,  I,  Pt.  II,  1858,  p.  498,  pi.  3,  fig. 

8.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII.  1884,  p.  130. 
Prodnctella  pyxidata  Hall,  Second  Ann.  Rep.  N.  Y.  State  GeoL,  1883,  pi.  48,  fig. 

34.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pi.  17,  fig.  34;  pi.  17A, 

fig.  14.— Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  52. 
Loc,  Hamburg,  Illinois;  Louisiana,  Missouri. 
Ohs,  Compare  with  Prodnctella  shumardana. 

Prodnctella  rarispina  Hall.  Ghemuug  (Dev.). 

Prodnctus  rariHpinns  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  178. 
Prodnctella  rarispina  Hall  Pal.  New  York,  IV,  1867,  p.  170,  pi.  24,  figs.  1-9;— 

Second  Ann.  Kcp.  N.  Y.  Stat«  Geol.,  1883,  pi.  48,  fig.  33.— HaU  and  Clarke, 

Pal.  New  York,  VIII,  Pt.  I,  1892,  pL  17,  fig.  33. 
Loc,  Phillipsburg,  New  York. 

Prodnctella  semiglobosa  Nettelroth.  Gorniferoos  (Dev.). 

Prodnctella  semiglobosa  Nettelroth,  Kontncky  Fossil  Shells,  Mem.  Kentucky 

Geol.  Snrvey,  1889,  p.  70,  pi.  26,  fig.  7. 
Loc,  Falls  of  Ohio. 

Prodnctella  shnmardana  Hall.  Kinderhook  (L.  Garb.). 

Prodnctns  shumardianus  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  499,  pi.  3, 
fig.  9;  pi.  7,  fig.  2. 

Prodnctella  shuniardiana  Hall,  Second  Ann.  Kep.  N.  Y.  State  Geol.,  1883,  pi.  48, 
fig.  7.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  17,  fig.  7. 

Prodnctus  (Prodnctella)  shumardianus  Herrick,  Bull.  Denison  Univ.,  Ill,  1888, 
p.  32,  pi.  6,  fig.  16;  pi.  7,  fig.  18. 

Loc,  Clarksville,  Missouri:  Burlington,  Iowa;  Licking  County,  Ohio. 

OhB,  The  identifications  of  this  species  from  Devonian  horizons  are  here  referred 
to  P.  spinnlioosta.  P.  shumardana  is  probably  synonymous  with  P.  pyxi- 
data Hall. 

Prodnctella  speciosa  Hall.    Portage,  Ghem.,  and  Kinderh.  (Dev.-L.  Garb.). 

Prodnctus  speciosus  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  176. 
Prodncta  speciosa  A.  Winchell,  Proc.  Aca<l.  Nat.  Sci.  Philadelphia,  1863,  p.  4. 
Prodnctella  speciosa  Hall,  Pal.  New  York,  IV,  1867,  p.  175,  pi.  25,  figs.  1-11;— 

Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  48,  figs.  25,  26.— Hall  and 

Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  17,  figs.  26,  26.— Kindle,  Bull. 

American  Pal.,  6,  1896,  p.  35. 
Prodnctus  (Productella)  speciuHUs  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884, 

p.  133,  pi.  13;  fig.  8. 
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FrodoctoUa  apacdoia  Hall — Goutinued. 

pToduottia(ProiluctellB}Bpe<iioBaBt  Herrick,  Boll.  DeniBanUiiiv.,  Ill,  1688,  p 
Loe.  L«oa,Nair  AlbioD,  aud  Ithftca,  New  York;  LickiDgCoiuitj,01ui>;  Boil 

ton,  Iowa;  Eiiieka  distriot,  Nevada. 
FTodDctella  ipuinlicMta  Hall.  Gomiferous  to  Hamilton  (De 

Prodnctns  BubocDleatun  Norwood  and  Pratten  <nou  Mnrchison),  Jour.  Acad. '. 

Bci.  PhUadHlphia,  III,  1854,  p.  21.— Meek,  King's  U.  S.  Oeol.  Espl.  40Uk  P 

IV,  1877,  p.  36,  pi.  3,  fig.  7. 

PloductuB  Hubaauleatna  I  Meek,  Simpaau's  Bep.  Expl.  Great  Baain  Terr.  U 

1876,  p.  345,  pi.  1,  flg.  3. 
ProduotDB  apinalicostiiB  Hall,  Tenth  Bep.  N.  Y.  State  Cab.  Nat.  Hiat.,  1857,  p. 
ProduotellA  spinniicoaU  Hail,  Pol.  New  York,  IV,  1H6T,  p.  160,  pi.  23,  fige. 

2&-34;— S«oand  Anu.  Rep.  N.  Y.  State  Geo].,  1883,  pi.  48,  tigs.  3-6.— Wkitea 

CoDt.  Caoadiaii  Pal.,  I,  1891,  p.  317,  pi.  29,  tig.  3;  pi.  31,  fig.  1.— Hail 

Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  17,  figs.  3-6. 
ProdnctellaanbaenieBtaHall,  Pal.  New  York,  IV,  186T,  p.  154,  pi.  33,flga.4, 

WhiteaTeg,  Cont.  Canadian  Pal.,  I,  1892,  p.  283.— HaU  and  Clarke,  Pal.  1 

York,  VIII,  Pt.  I,  1892,  pi.  17,  figs.  1,  2. 
Productella  anbaouleatat  HaU,  Second  Ado.  Rep.  V.  Y.  SUte  Oeol.,  1883,  pi 

liga.  1,  2. 
ProdaotnB  (ProductelU)  anboonleata  Waioott,  Mon.  U.  8.  Oeol.  Surrey,  ^ 

tSS4,  pp.  128,  214,  pi.  7,  fig.  2;  pi.  13,  fige.  19,  20. 
ProdnctOB  <Pri>dncteila)  Babacnleatus  var.  oataractiiB  Hall  and  Whitfield,  Twe 

fourth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1872,  p.  198 ;— TwoDty-aeTentli  1 

Ibidem,  1875,  pi.  9,  flgs.  9,10. 
Produotella  anbftouleata  var.  cataract*  Nettelroth,  Kentncky  FosaU  Sheila,  K 

Kentucky  Geoi.  Sarvef,  1889,  p.  69,  pi.  17,  ligB.  5-9.— WIiiteave«,  C 

Canadian  Pal.,  I,  1891,  p.  217. 
Loe.  New  York;  Ohio;  Folia  of  Ohio;   lllinoin;  Iowa;  WiaoonBin;  Enreka 

trict,  Nevada ;  Utah;  MackenzieandEay  rivers,  and  Lake  Manitoba,  Can 
Obt.  Some  anthoTB  are  diBporad  to  regard  ae  sfnonyme  of  this  apeciee,  bet 

the  above,  P.  pyxidata,  P.  shnmardana,  and  P.  concentrica,  and  all  of  t 

foima  are  thonght  to  be  identical  with  P.  subaculeata  Mntchiion.     Foi 

presoDt  it  is  preferable  to  retain  the  name  P.  apinulicoBta  for  these  Amer 

Devonian  forms.    P.  py lidato,  P.  abamardana,  and  P.  concentrica  are 

atranged  as  species,  but  will  probably  be  shown  to  be  synonymous  ' 

F.  spinnlicoBta. 
FroduotellH  itrutula  Hall.  Ghetnung  (Df 

Prudnctella  sCriatula  Hall,  Pol.  New  York,  IV,  1867,  p.  177,  pi.  25,  Bgs.  14-'! 

Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  48,  figs.  27,  38.— B>U 

Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  17,  figs.  27,  36,  44. 
Loe.  New  Albion,  Conewango,  and  Cold  Spring,  New  York. 
Prodnctetla  Bubaculeataof  American  authorHsProductellaspinnlJco 
Prodactella  subacnleata  cataracta  HaU  and  Whitfield  =  Product 

spiunlicoBta. 
Prodactella  rabalata  Hall.  Middle  Devon 

Produotns  anbolatoa  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1867,  p.  17 

Geol.  Surrey  Iowa,  I,  Pt.  II,  1^8,  p.  600,  pi.  3,  fig.  10. 
ProductoB  caiiawayensis  Swallow,  Trans.  St.  Louia  Aood.  Sei.,  I,  1860,  p.  64 
Produotella  Bubalata  Hall,  Pal.  New  York,  IV,  1867,  p.  165,  pi.  23,  ftg.  49;— 

and  Ann.  Bep.  N.  Y.  State  Geol.,  1883,  pi.  48,  fig.  16.— Hall  and  Clarke, 

New  York,  VIII,  Pt.  I,  1892,  pi.  17,  fig.  16.— Keyea,  Geol.  Survey  Mlaaa 

V,  1895,  p.  52. 

Loo.  Rook  Island,  Hlinoia;  Callaway  County,  MiBBouri ;  Spring  Vallaf,HiiinM 
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Prodnctella  trancata  nall=Stroplialosia  truncata. 

Prodnctella  tnllia  Hall.  Hamilton  (Dev.). 

Prodoctella  tullia  Hall,  Pal.  New  York,  IV,  1867,  p.  164,  pi.  23,  figs.  41-44. 
Loc,  Tally  and  Delphi  Falls,  New  York. 

PEODUCTUS  Sowerby.    Geiiotyi)e  Anomites  productus  Martin =Pro- 

ductus   martini    Sowerby  =  Productus   semiredculatns 
(Martin). 

Productus  Sowerby,  Mineral  Conchology,  I,  1814,  p.  153. — de  Koninck,  Recher. 
Animaux  Foss.,  Pt.  I,  1847,  p.  11.— Hall,  Twentieth  Rep.  N.  Y.  State  Cab. 
Nat.  Hist.,  1867,  p.  245;— Pal.  New  York,  IV,  1867,  p.  146.— Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  321 ;— Eleventh  Ann.  Rep.  N.  Y.  State 
Geologist,  1894,  p.  297. 

Productus  SBquicostatuR  Shumard= Productus  cora. 

Productus  altematus  Norwood  and  Pratten.  Keokuk  (L.  Garb.). 

Productus  altematus  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia, 

III,  1854,  p.  20,  pi.  2,  fig.  1.— Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883, 

pi.  49,  fig.  14.— Hall  and  Clarke,  Pal.  New  York,  VIH,  Pt.  I,  1892,  pi.  18, 

fig.  14. 
Productus  yittatus  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  639.— Hall  and 

Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  18,  figs.  15-17.— Keyes,  Geol. 

Survey  Missouri,  V,  1895,  p.  43. 
Productus  vittata  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geologist,  1883,  pi.  49, 

figs.  15-17. 
Loe.  Rocky  Run,  Hancock  County,  Illinois;  Keokuk,  Iowa;  Burlington  group, 

Burlington,  Iowa. 
Oh;  Compare  with  Productus  fimbriatus  and  P.  gradatus. 

Productus  altonendB  Norwood  and  Pratten.  St.  Louis  (L.  Garb.). 

Productus  altonensis  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia, 

III,  1854,  p.  7,  pi.  1,  fig.  1. 
Loc.  Alton,  IlHnois. 

Productus  americanus  Swallow=Productu8  cora. 
Productus  andii  d'Orbigny=Orthis  buchi. 
Productus  arctirostratus  Hall=Productel]a  arctii^ostrata. 
Productus  arcuatus  Hall = Prodnctella  arcuata. 
Productus  asperus  McOhesney=Productus  nebrascensis. 

ProductoB  auriculatoB  Swallow.  fUpper  Carboniferous. 

Productus  anriculatus  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p.  92. 
Productus  (f anriculatus)  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi. 

17 A,  fig.  24. 
Loc.  Formation  and  locality  not  given.    ( ' '  Near  Kansas  City,  Missouri,''  H.  and  C . ) 

Productus  batesianuB  Derby.  Upper  Carboniferous. 

Productus  batesianuB  Derby,  Bull.  Cornell  Univ.,  I,  1874,  p.  54,  pi.  1,  figs.  2, 

10-13, 15;  pi.  2,  fig.  14;  pi.  6,  figs.  4,  7,  9. 
Loc.  Bomjardim  and  Itaituba,  Brazil. 

Productus  biseriatus  Hall.  St.  Louis  (L.  Carb.). 

Productus  biseriatus  Hall,  Trans.  Albany  Institute,  IV,  1858,  p.  12.— Whitfield, 
Boll.  Amerioan  Mus.  Nat.  Hist.,  1, 1882,  p.  46,  pi.  6,  figs,  a-12.— Hall,  Twelfth 
Rep.  State  Geol.  Indiana,  1883,  p,  325,  pi.  29,  figs.  8-12.— Keyes,  Geol.  Sur- 
vey Missouri,  V,  1895,  p.  43. 

Loc,  Alton,  lUinois;  Bloomington  and  Spergen  HiU,  Indiana;  Crittenden 
Comity,  Keoiaoky;  Miaaouri. 
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Prodnctos  blairi  Miller.  Chouteau  (L.  Carb.). 

Prodactus  blairi  Miller,  Seventeenth  Kep.  State  Geol.  of  Indiana,  1891,  p.  79,  pi. 

13,  figa.  16, 17. 
Loc.  Sedalia,  Missoari. 

ProdnctoB  boliviaennB  d'Orbigny.  Upper  Carboniferous. 

Prodactus  boliviensis  d'Orbigny,  Voyage  dans  I'Am^rique  M^ridionale,  Pal., 
1842,  p.  52,  pi.  4,  figs.  5-9. — de  Koninck,  M<^m.  de  la  Soc.  Koyale  des  Sci.  Li^ge, 
IV,  1847,  p.  177,  pi.  8,  fig.  2; — Recherches  sur  les  Animanx  Fosailes,  Pt.  1, 1847, 
p.  76,  pi.  8,  fig.  2. — Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia, 

III,  1854,  p.  11. 

I*roductus  cancrini  Gabb,  Jour.  Aca<l.  Nat.  Sci.  Philadelphia,  2d  ser.,  VIII,  1881, 

p.  302. 
Loc.  Yarbichambi  and  Lake  Titicaca,  Bolivia;  near  Richmond,  Missonri. 

ProductoB  boonensis  Swallow.  Upper  Carboniferous. 

Productus  boonensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1858,  p.  217. 
Loc,  Near  the  month  of  Platte  River;  Kansas  and  Missouri. 
Ohs.  Compare  with  Productus  undiferus  de  Koninck. 

Productus  boonensis  elevata  Swallow.  Upper  Carboniferous. 

Productus  boonensis  var.  olevata  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1858, 

p.  217. 
Loc.  Near  the  mouth  of  Platte  Kivor,  Missouri. 

Productus  boydi  Hall=Productella  boydi. 

Productus  buchianus  de  Koninck.  Upper  Carboniferous. 

Productus  buchianus  de  Koninck,  Recherches  sur  les  Aniniaux  Fossiles.  Pt.  1, 
1847,  p.  129,  pi.  18,  fig.  4. — Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci. 
Philadelphia,  III,  1854,  p.  20. 

Loc.  Belgium ;  Big  Creek,  Posey  County,  Indiana. 

Productus  burlingtonensis  Hall.  Burlington  (L.  Carb.). 

Productus  flemingi  var.  burlingtonensis  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858, 
p.  598,  pi.  12,  tig.  3.— Hall  and  Whitfield,  King's  U.  S.  Geol.  Expl.  40th  Pari., 

IV,  1877,  p.  265,  pi.  5,  figs.  9-12.— Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol., 
1883,  pi.  49,  figs.  5-8.— Herrick,  Bull.  Denison  Univ.,  Ill,  1888,  p.  32,  pi.  3, 
figs.  20(?22).— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  18, 
figs.  &-8. 

Productus  burlingtonensis  Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  41. 

Loc.  Burlington,  Iowa;  Quincy,  Illinois;  Missouri;  Oquirrh  Mountains,  Utah. 

Ohs,  Compare  with  P.  mesialis. 

Productus  calhounianus  Geinitz  (non  Swallow)=Productus  cora. 
Productus  calhounianus  Swallow=Productus  seinireticulatus. 
Productus  calhounianus  kansasensis  Swallow=Productus  semireticula- 

tus  kansasensis. 
Productus  callawayensis  Swallow =Productella  subalata. 
Productus  cancrini  Geinitz = Productus  pertenuis. 
Productus  cancrini  Gabb=P.  boliviaensis. 

Productus  capacii  d'Orbigny.  U))per  Carboniferous. 

Productus  capacii  d'Orbigny,  Voyage  dans  I'Am^rique  Mif^ridionale,  Pal.,  1842, 

p.  50,  pi.  3,  figs.  24-26. 
Loc.  Yarbichambi,  Bolivia. 
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ProdnctoB  carbonarins  de  Koninck.  Oarboniferons. 

ProductnB  carbonariuH  de  Koninck,  Desoription  Animaux  Fossiles,  1844,  p.  181, 
pi.  12  biSy  fig.  1. — ^Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia, 
III,  1864,  p.  11. 

Loc.  Belgium ;  Fountain  Bluff,  Illinois. 

Productus  cestriensis  Worthen=Productu8  fasciculatas. 

Prodnotus  ohandlessii  Derby.  Upper  Oarboniferons. 

Productus  chandlessii  Derby,  Bull.  Cornell  Univ.,  I,  1874,  p.  51,  pi.  4,  figs.  1-4, 7, 

9-11, 13,  16;  pi.  6,  fig.  1;— BuU.  Mub.  Comp.  Zool.,  Ill,  1876,  p.  280. 
Loc,  Itaituba,  Brazil;  Yampopata,  Bolivia. 

Ohs,  Compare  with  Productus  boliviaensis  d'Orbigny. 

Prodnotus  clarkianns  Derby.  Upper  Carboniferous. 

Productus  clarkianns  Derby,  Bull.  Cornell  Univ.,  I,  1874,  p.  59,  pi.  6,  fig.  6; 

pi.  9,  figs.  12, 13. 
Loc.  Itaituba  and  Bomjardim,  Brazil. 

Productus  clavus  Norwood  and  Pratten=Probo8cidella  clava. 
Productus  concentricus  Hall=Prodnctel1a  concentrica. 

Prodnctos  confragosna  Conrad.  Upper  C'vrboniferous. 

Productus  ooufragosus  Conrad,  Trans.  Geol.  Soc.  Pennsylvania,  I,  1835,  p.  268, 

pi.  12,  fig.  5. 
Loc.  Alleghany  Mountains,  Pennsylvania. 
Oh%,  Not  well  established. 

Prodnotus  cooperensis  Swallow.  Kinderhook  (L.  Carb.). 

Productus  cooperensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  p.  64C. — A. 

Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865,  p.  115. 
Productus  cooperensis f  A.  Winchell,  Proc.  American  Philosophical  Soo.,  XII, 

1870,  p.  249. 
Loc,  Cooper  County,  Missouri;  Burlington,  Iowa;  Sciotoville,  Ohio. 
Ohs,  KeyeS  regards  this  species  as  a  synonym  for  Productella  arcnata. 

Prodnotus  cora  d'Orbigny.  Upper  Carboniferons. 

Productus  cora  d'Orbigny,  Voyage  dans  VAm^riqueM^ridionale,  Pal.,  1842,  p.  55, 
pi.  5,  figs.  8-lO.^^e  Koninck,  Recherches  sur  les  Animanx  Fosailes,  Pt.  1, 1847, 
p.  50,  pi.  4,  fig.  4 ;  pi.  5,  fig.  2. — Owen,  Geol.  Rep.  Wisconsin,  Iowa,  and  Min- 
nesota, 1852,  pp.  103, 136,  pi.  5,  fig.  1. — Norwood  and  Pratten,  Jour.  Acad. 
Nat.  Sci.  Philadelphia,  III,  1854,  p.  6. — Marcou,  Geol.  North  America,  1858, 
p.  45,  pi.  6,  fig.  4. — Davidson,  Quart.  Jour.  Geol.  Soc.  London,  XIX,  1863,  p. 
174,  pi.  9,  figs.  22, 23.— Geinitz,  Carbon  und  Dyas  in  Nebraska,  1866,  p.  50.— 
Derby,  Bull.  Mus.  Comp.  Zool.,  Ill,  1876,  p.  281. — Dawson,  Acadian  Geology, 
3d  ed.,  1878,  p.  297,  fig.  98.— Waagen,  Palapoutologica  Indica,  Ser.  XIII,  I, 
1884,  p.  677.— White,  Thirteenth  Rep.  State  Geol.  Indiana,  1884,  p.  126,  pi. 
26,  figs.  1-3.— Herrick,  Bull.  Denison  Univ.,  II,  1887,  p.  47,  pi.  2,  fig.  26.— 
Keyes,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1888,  p.  227;— Geol.  Survey  Mis- 
souri, V,  1895,  p.  47,  pi.  37,  fig.  2. 

Productus  cfr.  cora  Toula,  Sitzb.  der  k.  k.  Akad.  der  Wissensch.  zu  Wien,  LIX, 
1869,  p.  9. 

Productus  coraf  Derby,  Boll.  Cornell  Univ.,  I,  1874,  p.  49,  pi.  2,  fig.  17;  pi.  6, 
fig.  17. 

Productus  lyelli  de  Vemenil,  Lyell's  Travels  in  North  America,  II,  1845,  p.  221.-- 
Dawson,  Acadian  Geology,  1855,  p.  219,  fig.  g. 

Productus  sp.  Christy,  Letters  on  Geology,  1848,  pi.  5,  fig.  1. 
BuU.  87 21 
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ProdnctoB  eora  d'Orbigny — Oontinued. 

Prodnctus  BemiTeticalatiiB  Hall,  Stansbory's  Expl.  and  Surrey  Valley  Great  Salt 

Lake,  Utah,  1852,  p.  411,  pi.  3,  figs.  3, 5. 
Prodnctus  prattenianus  Norwood,  Jour.  Acad.  Nat.  Set.  Philadelphia,  III,  1854, 

p.  17,  fig.  10.— Meek,  Final  Rep.  U.  S.  Geol.  Survey  of  Nebraska,  1872,  p.  163, 

pi.  2,  fig.  5;  pi.  5,  fig.  13;  pi.  8,  fig.  10.— White,  Wheeler's  Expl.  and  Survey 

west  100th  Meridian,  IV,  1875,  p.  113.  pi.  7,  fig.  l.—Meek,  King's  U.  8.  Oeol. 

Expl.  40th  Pari.,  IV,  1877,  p.  72,  pi.  7,  fig.  7. 
Prodnctus. sBquicostatus  Shumard,  Geol.  Rep.  Missouri,  1, 1855,  p.  201,  PI.  C,  fig. 

10.— Schiel,  Pacific  R.  R.  Reports,  II,  1855,  p.  108,  pi.  2,  figs.  4, 5.— Hall  aud 

Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  figs.  22, 23. 
Productus  pileiformis  McChesney,  New  Pal.  Fossils,  1860,  p.  40. — Whitfield, 

Annals  N.  Y.  Acad.  Soi.,  V,  1891,  p.  582,  pi.  13,  figs.  13, 14;— Geol.  Ohio,  VII, 

1895,  p.  470,  pi.  9,  figs.  13, 14. 
Productus  americanus  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p.  91. 
Productus  fiemingi  Geinitz  (non  de  Koninck),  Carbon  und  Dyas  in  Nebraska, 

1866,  p.  52,  pi.  4,  figs.  1-4. 
Productus  koninckianus  Geinitz  (non  de  Vemenil),  Ibidem,  1866,  p.  53,  pi.  4,  fig.  5. 
Productus  calhounianus  Geinitz  (non  Swallow),  Ibidem,  1866. 
Loc.  Throughout  the  Upper  Carbouiferous  of  North  Aaierica;   Itaituba  and 

Barreirinha,  Brazil;  Yampopata,  Cochabamba,  and  Lake  Titicaca,  Bolivia; 

Kashmere. 
Ohs,  See  Productus  nodosus  and  P.  hildrethianus. 

Productus  oora  mogoyoni  Marcon.  .  Upper  Carboniferous. 

Productus  cora  var.  mogoyoni  Marcou,  Geol.  North  America,  1858,  p.  45,  pi.  6, 

fig.  5. 
hoc.  Sierra  de  Mogoyn,  or  Sierra  Blanca,  near  the  extinct  volcano  San  Francisco, 

Arizona. 

ProductuB  coriformis  Swallow.  St.  Louis  (L.  Carb.). 

Prodnctus  corieformis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p.  94. 

Loc.  Cooper  County,  Missouri. 

Oh9,  Keyes  regards  this  species  as  a  synonym  for  P.  laevicostus. 

Productus  coftatoides  Swallow.  Upper  Carboniferous. 

Productus  costatoides  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1858,  p.  217.— 

Newberry,  Ives's  Rep.  Colorado  River  of  the  West,  1861,  p.  123. 
Loc,  Kansas ;  banks  of  Colorado  River. 
0&«.  Keyes  regards  this  species  as  identical  with  P.  longispinus. 

Productus  costatus  (Sowerby  ?)  de  Koninck.  Upper  Garbmiiferons. 

TProductus  costatus  Sowerby,  Mineral  Conchology,  VI,  1827,  p.  115,  pi.  560, 
fig.  1. 

Productus  costatus  de  Koninck,  Recherches  sur  les  Animanx  Fossiles,  Pt.  I, 
1847,  p.  92,  pi.  8,  fig.  3;  pi.  10,  fig.  3;  pi.  18,  fig.  3.— Norwood  and  Pratten, 
Jour.  Acad.  Nat.  Sci.  Philadelphia,  III,  1854,  p.  11.— Marcou,  GeoL  North 
America,  1858,  p.  46,  pi.  5,  fig.  5. — Geinitz,  Carbon  und  Dyas  in  Nebraska, 
1866,  p.  51.— Meek,  Final  Rep.  U.  S.  Geol.  Survey  Nebraska,  1872,  p.  159,  pi.  6, 
fig.  6.— White,  Wheeler's  Expl.  and  Survey  West  100th  Meridian,  IV,  1875, 
p.  109,  pi.  8,  fig.  2;— Second  Ann.  Rep.  Indiana  Bureau  of  Statistics  and 
Geol.,  1880,  p.  516,  pi.  8,  figs.  7,  8;— Tenth  Rep.  State  Geol.  Indiana,  1881, 
p.  148,  pi.  8,  figs.  7,  8.— HaU,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883, 
pi.  50,  figs.  8-13.— White,  Thirteenth  Rep.  State  Geol.  Indiana,  1884,  p.  124, 
pi.  24,  figs.  4-6;  pi.  25,  figs.  3-6.— Hall  and  Clarke,  Pal.  New  York,  VIH,  Pt.  I, 
1892,  pi.  19,  figs.  8-13.— Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  51,  pi.  36» 
fig.  1. 
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Prodnotus  oostatns  (Sowerby?)  de  Kouinck — Continued. 

Productus  costatusf  Derby,  Bull.  Mas.  Comp.  ZooL,  III,  1876,  p.  280. 

Productus  costatus  var.  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  712,  pi.  28, 
tigs.  3,  4.— Meek,  King's  U.  S.  Geol.  Expl.  40th,  Pari.,  IV,  1877,  pi.  7,  fig.  4. 

Prodaotos  portlockianus  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadel- 
phia, III,  1854,  p.  15,  pi.  1,  fig.  9. 

Productus  sp.  Rogers,  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  833,  fig.  687. 

Productus  Timinalis  White,  Proc.  Boston  Soc.  Nat.  Hist.,  IX,  1862,  p.  29. 

Loc.  Europe;  throughout  the  Upper  Carboniferous  of  North  America ;  Yampo- 
pata,  Bolivia. 

Oba.  Sowerby's  species  is  of  uncertain  value.  The  above  synonomy  is  based 
upon  P.  costatus  as  redefined  and  illustrated  by  de  Kouinck. 

ProdaotiuB  curtirostratns  A.  Wiuchell.  Kinderhook  (L.  Garb.). 

Producta  curtirostra  A.  Wiuchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865, 

p.  114. 
Productus  curtirostratns  Miller,  N.  American  Geol.  Pal.,  1889,  p.  364. 
Loc,  Burlington,  Iowa. 

Prodnctiu  delawarei  Marcou.  Carboniferous. 

Productus  delawarii  Marcou,  Geol.  North  America,  1858,  p.  45,  pi.  5,  fig.  3. 
Loc.  Foot  of  Delaware  Mountain,  Texas. 
Oh8.  Compare  with  Productus  cora  d'Orbigny. 

Productna  depressus  Swallow.  Keokuk  (L.  Garb.). 

Productus  depressus  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p.  93. 
Loo,  Fenton,  St.  Louis  County,  Missouri. 

Productus  dissimilis  Hall  (nou  de  Koninck)=Productella  hallana. 
Productus  doloroeuB  A.  Wiuchell.  Waverly  (L.  Garb.). 

Productus  dolorosus  A.  WincheU,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865,  p.  114. 
Loo,  Weymouth,  Medina  County,  Ohio. 

Productus  dumosus  Hall=ProducteUa  dumosa. 

Produotos  duplioostatus  A.  Winchell.  Waverly  (L.  Garb.). 

Productus  duplioostatus  A.  WincheU,  Proo.  Aoad.  Nat.  Sci.  Philadelphia,  1865, 

p.  113.— -Herrick,  BuU.  Denison  Univ.,  IV,  1888,  p.  21,  pi.  11,  figs.  26,29. 
Loc.  Knox  and  Licking  counties,  Ohio ;  Battlecreek,  Michigan. 

Productus  elegans  Korwood  and  Pratten  (non  McGoy)=Productus  fasi- 

culatus. 
Productus  exanthematus  Hall=Productella  exanthemata. 

Produotun  fiEtsciculatos  McGhesney.  Kaskaskia  (L.  Garb.). 

Productus  elegans  Norwood  and  Pratten  (non  McCoy),  Jour.  Acad.  Nat.  Sci. 
Philadelphia,  III,  1854,  p.  13,  fig.  7.— Whitfield,  Annals  N.  Y.  Acad.  Sci.,  V, 
1891,  p.  581,  pi.  13,  figs.  15-16;— Geol.  Ohio,  VII,  1895,  p.  469,  pi.  9,  figs.  15, 16. 

Productus  fasciculatus  McChesney,  New  Pal.  Fossils,  1860,  p.  38. 

Productus  oestriencis  Worthen,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  p.  670. — 
Keyes,  Oeol.  Survey  Missouri,  V,  1895,  p.  44. 

tProductus  elegans  Hall  and  Whitfield,  King's  U.  8.  Geol.  Expl.  40th  Pari.,  IV, 
1877,  p.  268,  pi.  5,  figs.  3,  4. 

Loo.  Chester  and  Kaskaskia,  Illinois;  Leavenworth  and  Washington  County, 
Indiaua;  Missouri;  Monongalia  County,  West  Virginia;  Caldwell  County, 
Kentucky;  Newton ville,  Ohio;  fOqoirrh  Mountains,  Utah. 
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Prodnctiis  fbntonensis  Swallow.  Keokuk  (L.  Garb.). 

ProdactuB  fentoneoBiB  Swallow,  TraDS.  St.  Loais  Acad.  Sci.,  II,  1863,  p.  93. 

Loc,  Fen  ton,  St.  Loais  County,  Missouri. 

Ohs,  Keyes  says  this  is  a  synonj'm  for  P.  magnua. 

Prodnotns  fimbriatiis  Sowerby.  ?St.  Louis,     flipper  Carboniferous. 

Productus  fimbriatus  Sowerby,  Mineral  Conchology,  V,  1824,  p.  85,  pi.  459,  fig. 

1. — Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  III,  1854,  p. 

19.— Etheridge,  Quart.  Jour.  Geol.  Soc.  London,  XXXIV,  1878,  p.  630. 
Loo.  Alton,  niinois;  Posey  County,  Indiana;  Feilden  Isthmus,  lat.  82^  43'. 
Ohs,  Compare  with  Productus  altematus  Norwood  and  Pratten. 

Productus  flemiiigi  Geliiitz  (non  de  Koninck)= Productus  cora. 
Productus  flemingi  Marcou,  and  Eoemer= Productus  lougispina. 
Productus  flemingi  burlingtonensis  Ha]l=Productus  burlingtonensis. 

Prodnotos  fiezistria  McCoy.  Kaskaskia  (L.  Carb.). 

Productus  flexistria  McCoy,  Synopsis  Carb.  Fossils  of  Ireland,  1844,  p.  109,  pi. 

20,  fig.  16. — Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  III, 

1854,  p.  6. 
Loc,  Chester,  Kaskaskia,  and  Fountain  Bluff,  Illinois ;  Stephensport,  Kentucky. 

Productus  giganteuB  (Martin).  Upper  Carboniferous. 

Anomites  giganteus  Martin,  Petrefacta  Derbiensia,  1809,  p.  6,  pi.  15,  fig.  1. 
Productus  giganteus  White,  Proc.  U.  S.  Nat.  Mus.,  Ill,  1880,  p.  46;— Twelfth  Ann. 

Rep.  U.  S.  Geol.  Survey  of  the  Terr.,  1883,  p.  132,  pi.  36,  fig.  1. 
Loc.  Europe;  McCloud  River,  Shasta  County,  Califoruia. 

Produotus  gracilis  A.  Wincliell.  Waverly  (L.  Carb.). 

Productus  gracilis  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865,  p.  112.— 
Herrick.  BuU.  Denison  Univ.,  Ill,  1888,  p.  34,  pi.  7,  rtg.  2. 

Productus  gracilis?  A.  Winchell,  Proc.  American  Philosophical  Soc,  XII,  1870, 
p.  250. 

Loc.  Near  Cuyahoga  Falls,  SciotoviUe,  and  GranviUe,  Ohio. 

Productus  gradatus  Swallow.  Keokuk  (L.  Garb.). 

Productus  gradatus  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p.  93. 

Loo.  Keokuk,  Iowa;  Lewis  and  St.  Louis  counties,  Missouri. 

Ohs.  Keyes  regards  this  species  as  identical  with  P.  vittatus=P.  altematus. 

Productus  granulosus  Phillips.  Keokuk  (L.  Carb.). 

Productus  granulosus  Phillips,  Geol.  Yorkshire,  II,  1836,  p.  216,  pi.  8,  iig.  15. — Nor- 
wood and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  III,  1854,  p.  21. 
Loc.  Nauvoo,  Illinois. 

Productus  hepar  Morton.  Upper  Carboniferous. 

Productus  hepar  Morton,  American  Jour.  Sci.,  XXIX,  1836,  p.  153,  pi.  26,  fig.  39. 
Loo.  Junior  Furnace,  Scioto  County,  Ohio. 
Oha.  Not  recognizable. 

Productus  hildrethanus  Norwood  and  Pratten.         Upper  Carboniferous. 

Productus  hildretbianus  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadel- 
phia, III,  1854,  p.  18,  pi.  1,  fig.  11. 
Loo.  Charboniere,  Bfissouri. 
Oba.  Keyes  regards  this  form  as  a  synonym  for  P.  cora. 

Productus  hirsutiforme  Walcott=Productelia  hirsutiforme, 
Productus  hirsutus  Hall=Productella  liirsuta. 
Productus  borridus  (non  Sowerby) = Productus  longispina. 


8CHX7CHKBT.]  INDEX    AND    BIBLIOGRAPHY.  325 

Prodnctiu  hnmboldti  d'Orbigny.  npx>er  CarboDiferous. 

Productiis  hamboldti  d'Orbigny,  Voyage  dans  FAm^rique  M^ridionale,  Pal.,  1842, 
p.  54,  pi.  5,  figs.  4-7. — de  Koninck,  Recherohes  sur  les  Animaux  Fossiles,  Pt. 
I,  1847,  p.  114,  pi.  12,  fig.  2.— Toula,  Sitzb.  der  k.  k.  Akad.  der  Wissensch., 
XVIII,  1873,  p.  16,  pi.  2;  fig.  3.— Waagen,  PalsBontologioa  Indica,  Ser.  XIII,  I, 
1884,  p.  695,  pi.  76,  figs.  1-3. 

ProdactuB  hamboldti  f  de  Keyserling,  Reiiie  in  das  Pet8ohora>Land,  1846,  p.  201, 
pi.  4,  fig.  3. 

Loc.  Yarbiohambi,  Bolivia ;  south  end  of  Spitz bergen ;  Nishnei-Irginsk,  Rasaia; 
India;  Kashmere. 

Productus  inca  d'OrbignyssProductus  semireticalatus. 
Producta  incarvata  Shepard=Stroplioinena  iiiciirvata. 

Productus  indianaenBis  Hall.  St.  Louis  (L.  Garb.). 

Prodnctus  indianenaia  Hall,  Trans.  Albany  Institute,  IV,  1858,  p.  13. — Whitfield, 
Bull.  American  Mas.  Nat.  Hist.,  I,  1882,  p.  47,  pi.  6,  figs.  6,  7.— Hall,  Twelfth 
Rep.  State  Geol.  Indiana,  1883,  p.  326,  pi.  29,  figs.  6,  7. 

Loc,  Spergen  Hill,  Indiana. 

Productus  inflatus  McChesiiey.  Upper  Garboniferoas. 

Productas  infiatas  McChesney,  New  Pal.  Fossils,  1860,  p.  40; — ^Trana.  Chicago 

Acad.  Sci.,  I,  1868,  p.  27,  pi.  6,  fig.  1. 
Loc.  Leavenworth,  Indiana. 

Productus  iveai  Newberry.  Upper  Garboniferons. 

Prodactus  ivesi  Newberry,  Ives^s  Rep.  Colorado  River  of  the  West,  1861,  p.  122, 

pi.  2,  figs.  1-8. 
Loc,  Colorado  River  near  month  of  Diamond  River. 

Productus  koniuckianus  Geinitz  (non  de  Verueuil)=Productu8  cora. 
Productus  IsBvicosta  White.  .  Kinderhook  (L.  Garb.). 

Prpdnotas  Isevicostua  White,  Jour.  Boston  Soo.  Nat.  Hist.,  VII,  1860,  p.  230. — 
Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  41,  pl.  38,  fig.  1. 

Productus  lievicostus  f  Hall  and  Whitfield,  King's  U.  S.  Geol.  Expl.  40th  Pari., 
IV,  1877,  p.  266,  pl.  5,  figs.  7,  8. 

Loc,  Burlington,  Iowa;  Louisiana,  Missouri;  Oquirrh  Mountains,  Utah. 

Ohs.  Compare  with  P.  corsBformis. 

Productus  lasallensis  Worthen.  Upper  Garboniferons. 

Productus  lasallensis  Worthen,  Geol.  Snrvey  Illinois,  V,  1873,  p.  569,  pl.  25,  fig. 

9.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I.  1892,  pl.  17A,  fig.  13. 
Loc.  Lasalle,  Illinois. 

Productus  latissimus  Sowerby.  Garboniferons. 

Productus  latissimus  Sowerhy,  Mineral  Conchology,  1822,  pl.  330. — Meek,  BuU. 

U.  S.  Geol.  Survey  of  the  Terr.,  II,  1876,  p.  354,  pl.  1,  fig.  1. 
Loc.  Europe;  Vancouver  Island. 

Productus  leuchtenbergensis  de  Koninck.  Garboniferons. 

Prodnctus  leuchtenbergensis  de  Koninck,  Recherohes  sur  les  Animaux  Fossiles, 
Pt.  I,  1847,  p.  121,  pl.  14,  fig.  3.— Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci. 
Philadelphia,  III,  1854,  p.  19. 

Loc,  Europe ;  Masons  Landing,  Jersey  County,  Illinois. 

Productus  longispina  Sowerby  f  Upper  Garboniferons. 

f  Prodnctus  longispinus  Sowerby,  Mineral  Conchology,  I,  1814,  p.  154,  pl.  68, 

fig.  1. 
Prodactus  longispinus  Salter,  Quart.  Jour.  Geol.  Soc.  London,  XVII,  1861,  p.  64, 

pl.  4,  fig.  2.~Meek,  Final  Rep.  U.  8.  Geol.  Survey  Nebraska,  1872,  p.  161,  pl. 
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Prodnotns  longupina  Sowerby  f — GontiDued. 

6;  fig-  7;  pi.  8,  fig.  6.— Meek  and  Worthen,  Geol.  Survey  XllinoiB,  V,  1873,  p. 

569,  pi.  25,  fig.  10.— White,  Wheeler's  Expl.  and  Survey  we«t  100th  Meridian, 

IV,  1875,  p.  118,  pi.  8,  fig.  5.— Meek,  King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV, 

1877,  p.  78,  pi.  8,  fig.  4.— Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi. 

60,  figs.  1-4.— White,  Thirteenth  Rep.  State  Geol.  Indiana,  1884,  p.  127,  pi. 

24,  figs.  10,  11.— Herrick,  Bull.  Denison  Univ.,  II,  1887,  p.  48,  pi.  2,  figs.  25, 

27,  28. — Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  45,  fig.  4. 
Productus  fiemingi  Roemer  (non  de  Koninck),  Kreidebildung  Texas,  1852,  p. 

89,  pi.  11,  fig.  8.— Marcou,  Geol.  Noriih  America,  1858,  p.  47,  pi.  6,  fig.  7. 
Productus  splendens  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia, 

III,  1854,  p.  11,  pi.  1,  fig.  5.— Schiel,  Pacific  R.  R.  Reports,  II,  1855,  p.  108,  pi. 

1,  fig.  3.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  19,  figs.  1-4. 
Productus  splendens  ( f )  Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 

III,  1859,  p.  25.— Newberry,  Ives's  Rop.  Colorado  River  of  the  West,  1861, 

p.  124. 
Productus  wabashensis  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadel- 
phia, III,  1854,  p.  13,  pi.  1,  fig.  6. 
Productus  horridus  Geinitz,  Carbon  und  Dyas  in  Nebraska,  1866,  p.  55,  pi.  4, 

fig.  7. 
Productus  orbignyanus  Geinitz  ( fnon  de  Koninck),  Ibidem,  1866,  p.  56,  pi.  4, 

figs.  8-11. 
Productus  (Marginifera)  splendens  Smith,  Proc.  American  Phil.  Soc.,  XXXV, 

1897,  p.  29. 
Loc,  Throughout  the  Upper  Carboniferous  of  the  United  States ;  Bolivia. 
Ohs.  Since  considerable  uncertainty  exists  as  to  Sowerby's  species,  it  may  l)e 

better  to  adopt  P.  orbignyanus  de  Koninck  for  the  above  synonymy.    P. 

costatoidee  is  also  regarded  by  Keyes  as  a  synonym  for  P.  longispinus. 

Prodnotos  long^s  Meek.  CarboDiferons. 

Productus  sp.  undet.  Meek,  King's  U.  S.  Geol.  Bxpl.  40th  Pari.,  IV,  1877,  p.  67. 
Productus  longus  Meek,  Ibideui,  1877,  end  of  description. 
Productus  ivesi  f  Meek,  Ibidem,  1877,  pi.  7,  fig.  6. 
Loc.  White  Pine  district,  Nevada. 

Productus  lyelli  de  Verneuil= Productus  cora. 

ProdaotoB  magnioostatns  Swallow.  Upper  Carboniferous. 

Productus  magnicostatus  Swallow,  Trann.  St.  Louis.  Acad.  Sci.,  I,  1860,  p.  641. 

Loo,  Johnson  County,  Missouri. 

Ob8.  Keyes  regards  this  species  as  a  synonym  for  P.  semireticulatus. 

Prodnotus  magnns  Meek  and  Wortlien.  Keokuk  (L.  Garb.). 

Productus  magnus  Meek  and  Worthen,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1861, 
p.  142;— Geol.  Survey  Illinois,  III,  1868,  p.  528,  pi.  20,  fig.  7.— Keyes,  Geol. 
Survey  Missouri,  V,  1895,  p.  41. 

Loc,  Monroe  County,  Illinois ;  St.  Genevieve  County,  Missouri. 

Ohs,  Compare  with  P.  fentonensis. 

Productus  margaritaceus  Phillips.  Upper  Carboniferous. 

Producta  margaritacea  Phillips,  Geol.  Yorkshire,  II,  1836,  p.  215,  pi.  8,  fig.  8. 
Productus  margaritaceua  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadel- 
phia, III,  1854.  p.  6. 
Xoc.  Near  Kichmond,  Missouri. 

PfOduotus  marginiciiictas  Prout.  St.  Louis  (L.  Garb.). 

Productus  marginicinotus  Prout,  Trans.  St.  Louis  Acad.  Sci.,  I,  1857,  p.  43,  pi.  2, 
figs.  1-16.— HaU,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  674,  pi.  24,  fig.  3.— 
Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  43. 

Loo,  St.  Louis,  Missouri;  Milan,  lUinois. 

Ob$,  Bee  Prodnotus  wortJieni  Hall. 
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Productus  martini  Sowerby=Productu8  semireticulatus. 

Froductna  mesialis  Hall.  Keokuk  (L.  Garb.). 

Prodactus  mesialis  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  636,  pi.  19,  fig.  2;— 
Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  49,  figs.  9, 10.— Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  18,  figs.  9,  10. 

Loo.  Keokuk,  Iowa;  Nanvoo,  Illinois. 

Obs.  Keyes  regards  this  species  a»  identical  with  P.  burlingtoneusis. 

ProduetuB  mesolobus  Phillips.  Carboniferous. 

Productns  mesoloba  Phillips,  Geol.  Yorkshire,  II,  1836,  p.  215,  pi.  7,  figs.  12,  13. 
Prodnctus  mesolobus  Etheridge,  Quart.  Jour.  Geol.  Soc.  London,  XXXIY,  1878, 

p.  630. 
Loc.  Europe;  Feilden  Isthmus,  lat.  82^  43'. 

Prodnotus  mezicoanus  Shumard.  Upper  Carboniferous. 

Prodnctus  mexicanus  Shumard,  Trans.  St.  Louis  Acad.  Sci.,  I,  1858,  p.  291. — 

Kayser,  Richthofeus  China,  IV,  1883,  p.  182,  pi.  28,  fig.  7. 
Productns  mexicanus f  White,  Wheeler's  Expl.  and  Survey  west  100th  Meridian, 

IV,  1875,  p.  120,  pi.  8,  fig.  6. 

Loo,  Guadalupe  Mountains,  New  Mexico;  Lincoln  County,  Nevada;  Lo-Ping, 
China. 

Productus  morbillianus  A.  Winchell.  Burlington  (L.  Carb.). 

Producta  morbilliana  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865, 

p.  113. 
lAHi,  Burlington,  Iowa;  Sciotoville,  Ohio. 

Productus  multifltriatus  Meek.  Carboniferous. 

Productns  multistriata  Meek,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1860,  p.  309. 
Productus  multistriatus  Meek,  Simpson's  Rep.  Expl.  Great  Basin  Terr.  Utah, 

1876,  p.  350,  pi.  1,  fig.  8;— King's  U.  8.  Geol.  Expl.  40th  Pari.,  IV,  1877,  p.  76, 

pi.  8,  fig.  3. 
Loc.  Utah  and  Nevada. 

Productus  muricatus  Norwood  and  Pratten.  Upper  Carboniferous. 

Productus  muricatus  Norwood  and  Pratten  (non  Phillips),  Jour.  Acad.  Nat.  Sci. 
Philadelphia,  III,  1854,  p.  14,  pi.  1,  fig.  8.— White,  Wheeler's  Expl.  and  Sur- 
vey west  100th  Meridian,  IV,  1875,  p.  120,  pi.  8,  fig.  4. — Herrick,  BuU.  Denison 
Univ.,  II,  1887,  p.  49.— Keyes,  Proc.  AcAd.  Nat.  Sci.  Philadelphia,  1888,  p.  228. 

Loc.  Pike  County,  Illinois;  near  Richmond,  Missouri;  Des  Moines  Valley,  Iowa; 
Flint  fiidge,  Ohia;  Lake  County,  Colorado ;  northern  New  Mexico. 

Ob$.  Since  Phillips's  P.  muricatus  is  regarded  as  a  synonym  for  P.  costatns,  there 
is  norneecl  for  another  specific  name  for  Norwood  and  Pratten  species. 

Productus  nanus  Meek  and  Wortheu.  Upper  Carboniferous. 

Productus  nanus  Meek  and  Wortheu,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1860, 
p.  450 ;— Geol.  Survey  Illinois,  II,  1866,  p.  320,  pi.  26,  fig.  4.— Keyes,  Proc.  Acad. 
Nat.  Sci.  Phila<lelphia,  1888,  p.  227. 

Loo.  Jefferson  County,  Iowa;  northern  New  Mexico  (White). 

Productus  navicella  Hall=Productella  navicella. 

Productus  nebraskaensis  Owen.  Upper  Carboniferous. 

Productus  nehrascensls  Owen,  Geol.  Rep.  Wisconsin,  Iowa,  and  Minnesota,  1852, 
p.  584,  pi.  5,  fig.  3.— McChesney,  Trans.  Chicago  Acad.  Sci.,  1, 1868,  p.  24,  pL 
1,  fig.  7.— Meek,  Final  Rep.  U.  S.  Geol.  Survey  Nebraska,  1872,  p.  165,  pi.  2, 
fig.  2;  pi.  4,  fig.  6;  pi.  5,  fig.  11. — Meek  and  Wortheu,  Geol.  Survey  lUinois, 

V,  1873,  p.  569,  pi.  25,  fig.  8.— White,  Wheeler's  Expl.  and  Survey  west  100th 
Meridian,  IV,  1875,  p.  116,  pi.  8,  fig.  3.— Meek,  King's  U.  S.  Geol.  Expl.  40th 
Pari.,  IV,  1877,  p.  65.— White,  Thirteenth  Rep.  State  Geol.  Indiana,  1884, 
p.  122,  pi.  24,  figs.  7-9.— Herrick,  Bull.  Denison  Univ.,  II,  1887,  p.  49,  pi.  2, 
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Frodnotns  nebraskaensis  Owen — Gontinned. 

fig.  30.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pi.  19,  figs.  5-7.— 

Keyes,  Geol.  Survey  MlBSouri,  V,  1895,  p.  48,  pi.  37,  fig.  3. 
Produotos  nebrascensisf  Herrick,  Bull.  Denison  Univ.,  Ill,  1888,  p.  31,  pi.  1,  fig. 

24;  pi.  3,  fig.  23. 
Prodactus  rogersi  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia^  2d 

ser.,  m,  1854,  p.  9,  pi.  1,  fig.  3.— Hall,  Pacific  R.  R.  Reports,  III,  1856,  p.  104, 

pi.  2,  figs.  14,  15. — Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 

1869,  p.  26.— Newberry,  Ives's  Rep.  Colorado  River  of  the  West,  1861,  p. 

121.— Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  50,  figs.  17, 18. 
Prodnotns  asperus  McChesney,  New  Pal.  Fossils,  1860,  p.  34. — Hall,  Second  Ann. 

Rep.  N.  Y.  State  Geol.,  1883,  pi.  50,  figs.  5-7. 
Productus  wilheranus  McChesney,  New  Pal.  Fossils,  1860,  p.  36; — Trans.  Chicago 

Acad.  Sci.,  1, 1868,  p.  26,  pi.  1,  fig.  8. 
Strophalosia  horrescens  Geinitz  (non  Murchison  Vern.  and  Keyscr.),  Carbon  and 

Dyas  in  Nebraska,  1866,  p.  49. 
Loc,  Bellerae,  Missouri;   Illinois;    Indiana;    Ohio;   Nebraska;   New    Mexico; 

Nevada;  Arizona;  Utah. 
OhB,  Compare  with  P.  norwoodi. 

ProdnctTU  nevadaensis  Meek.  Upper  Carboniferous. 

Prodnctus  nevadensis  Meek,  King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV,  1877,  p.  64, 

pi.  8,  fig.  2. 
Loc,  "White  Pine  district,  Nevada. 
OhB.  Compare  with  Prodnctus  pnnotatus  (Martin). 

PfOdnotos  newberryi  Hall.  Waverly  (L.  Garb.). 

Prodnctus  newberryi  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  180.— 

A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865,  p.  115. — Herrick,  Bull. 

Denison  Univ.,  IV,  1888,  p.  20,  pi.  10,  figs.  24,25.— Hall  and  Clarke,  Pal.  New 

York,  VIII,  Pt.  I,  1892,  pi.  18,  figs.  1-3. 
Productella  newberryi  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,   1883,  pi.  49, 

figs.  1-3. 
Loc,  Medina  County  and  Newark,  Ohio. 

ProdactuB  newberryi  annosiu  Herrick.  Waverly  (L.  Carb.). 

Prodnctus  newberryi  var.  annosus  Herrick,  Bull.  Denison  Univ.,  IV,  1888,  p.  20, 

pi.  3,  fig.  17;— Geol.  Ohio,  VII,  1895,  pi.  23,  fig.  13. 
Loc,  Alexandria,  Ohio. 

Prodnctus  nodicostatns  Herrick.  '   Waverly  (L.  Garb.). 

Productus  nodocostatus  Herrick,  Bull.  Denison  Univ.,  IV,  1888,  p.  23. 
Loc,  Rnshville,  Ohio. 

Prodnotns  nodosns  Newberry.  Upper  Carboniferous. 

Productus  nodosus  Newberry,  Ives's  Rep.  Colorado  River  of  the  West,  1861..  p. 
124,  pi.  1,  fig.  7; — Macombes'  Rep.  Expl.  Exped.  Santa  Fe  to  the  Great  Col- 
orado River  of  the  West,  1876,  p.  140,  pi.  3,  fig.  3. 

Loc.  Santa  Fe,  New  Mexico. 

Oha,  Probably  a  synonym  for  Productus  cora  d'Orbigny. 

Prodnotns  norwoodi  Swallow.  Upi>er  Carboniferoas. 

Prodnctus  ( Strophalosia f)  norwoodii  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I, 

1858,  p.  182. 
Prodnctus  norwoodi  Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1859, 

p.  35. 
Loc,  Cottonwood  Valley,  Kansas. 
Oh»,  Compare  with  Productus  pustulosus  Phillips  aud  P.  scabriculus  (Martin). 

Regarded  by  Keyes  as  a  synonym  for  P.  nebraskaensis. 
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Productnfl  occidentalis  Newberry.  Upper  Carboniferous. 

Prodactus  occidentalis  Newberry,  Ives's  Rep.  Colorado  River  of  the  West,  1861, 

p.  122,  pi.  2,  figs.  9,  10. 
Ia>c,  Banks  of  Cascade  River  near  the  junction  of  Great  and  Little  Colorado 

rivers. 

Prodnctas  orbignyanus  Geinitz  (non  de  Koninck)=Prodnctu8  longi- 
spinas. 

ProdnctuB  ovatus  Hall.  St.  Louis  (L.  Garb.). 

Productua  ovatus  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  674,  pi.  24,  fig.  1; — 
Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  49,  fig.  19.— HaU  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  18,  fig.  19. 

Loc.  Ottnniwa  and  Keosauqua,  Iowa. 

Produotos  papilio  Gabb.  Upper  Carboniferous. 

'  S^Sitilf^^^  papilio  Gabb,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  2d  ser.,  VIII,  1881, 
'» 1^,^  302,  pi.  42,  fig.  12. 
£^90.  Lake  Titicaca,  Bolivia. 

Productus  papulatns  Hall=Productella  papulata. 

Productiu  parvulos  A.  Winchell.  Kinderhook  (L.  Carb.). 

Producta  parvula  A.  WinoheU,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1863,  p.  4. 
Loc,  Burlington,  Iowa. 

Productiu  parvus  Meek  and  Worthen.  Easkaskia  (L.  Carb.), 

Productus  parvus  Meek  and  Worthen,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1860,  p. 
450;— Geol.  Survey  Illinois,  II,  1866,  p.  297,  pi.  23,  fig.  4.— White,  Wheeler's 
Expl.  and  Survey  west  100th  Merid.,  IV,  1875,  p.  83,  pi.  5,  fig.  6. 

Loc.  Chester,  Illinoia ;  Mountain  Spring,  Nevada. 

ProductoB  (1)  peetinoideos  Shepard. 

Producta  pectenoidea  Shepard,  American  Jour.  Sci.,  XXXIV,  1838,  p.  150,  fig.  4. 
Loc.  Vermilionvillo,  Lasalle  Couuty,  Illinois. 

Oha,  The  geological  position  of  this  species  may  be  Trenton  or  Upper  Carbonif- 
erous.   The  illustration  is  unsatisfactory. 

Productus  pertenuifl  Meek.  Upper  Carboniferous. 

Productus  cancrini  Geinitz  (non  de  Verneuil),  Carbon  und  Dyas  in  Nebraska, 

1866,  p.  54,  pi.  4,  fig.  6. 
Productus  pertenuis  Meek,  Final  Rep.  IJ.  S.  Geol.  Survey  Nebraska,  1872,  p.  164, 

pi.  1,  fig.  14;  pi.  8,  fig.  9. 
Loc.  Nebraska  City,  Nebraska;  Leavenworth,  Kansas;  Kansas  City,  Missouri. 

Productus  peruvianus  d'Orbigny.  Upper  Carboniferous. 

Productus  peruvianus  d'Orbigny,  Voyage  dans  I'Am^rique  M6ridionale,  Pal., 

1842,  p.  52,  pi.  4,  fig.  4. 
Loc.  Yarbichambi,  Bolivia. 
Oba.  Probably  a  synonym  for  Productus  semireticulatus. 

Productus  phillipsi  Norwood  and  Pratten.  Carboniferous. 

Productus  phiUipsii  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia, 

III,  1854,  p.  8,  pi.  1,  fig.  2. 
Loc.  Big  Canyon,  Humboldt  River,  Utah. 

Productus  pileiformis  McChesney= Productus  cora. 

0 

Productus  pileolus  Shumard.  Upper  Carboniferous. 

Productus  pileolus  Shumard,  Trans.  St.  Louis  Acad.  Soi.,  I,  1858,  p.  291. 
Loo,  Guadalape  Mountains,  Texas. 
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Prodnctus  pocHlain  Mortou.  Upper  Carboiiiferoas. 

Prodnctus  pocillum  Morton,  Aiuer.  Jour.  Sci.,  XXIX,  1836,  p.  150,  pi.  2,  fig.  2. 
Loc.  Putnam  Hill,  Ohio. 
Ob$,  Not  recognizable. 

Prodnctus  popei  Sliuiiiard.  Upper  Garbouiferoas. 

Productus  popei  Shamard,  Trans.  St.  Loois  Acad.  Sol.,  I,  1858,  p.  290,  pi.  11, 

tig.  8. 
Loc,  New  Mexico  and  Texas. 

Productas  portlockianus  Norwood  and  Pratten=Productus  costatos. 
Productus  pratteniauas  Norwood = Productus  cora. 

Productiu  punctatus  (Martin).  Upx>er  Garboniferous. 

Anomitea  punctatus  Martin,  Petrefacta  Derbiensia,  1809,  p.  8,  pi.  37,  fig.  6. 
Productus  punctatus?  Morton,  American  Jour.  Sci.,  XXIX,  1836,  p.  153,  pi.  26, 
fig.  38. 

Productus  punctatus  Shumard,  Marc^^'s  Rep.  U.  S.  Expl.  Red  Rives,] 
1853,  p.  201,  pi.  1,  fig.  5;  pi.  2,  fig.  1. — Norwood  and  Pratten,  Joa^ 
Nat.  Sci.  Philadelphia,  III,  1854,  p.  19. — Marcou,  Gool.  North  America,  1858, 
p.  48,  pi.  6,  fig.  12. — Geinitz,  Carbon  und  Dyas  in  Nebraska,  1866,  p.  55.— 
McCbesney,  Trans.  Chicago  Acad.  Sci.,  1, 1868,  p.  27,  pi.  1,  figs.  10, 11. — Meek, 
Final  R^.  U.  S.  Geol.  Survey  Nebraska,  1872,  p.  169,  pi.  2,  fig.  6;  pi.  4,  fig. 
5.— Meek  and  Worthcn,  Geol.  Survey  Illinois,  V,  1873,  p.  569,  pi.  25,  fig.  13.— 
White,  Wheeler's  Expl.  and  Survey  west  100th  Meridian,  IV,  1875,  p.  114,  pi. 
7,  fig.  2 ;— Eleventh  Rep.  State  Geol.  Indiana,  1882,  p.  373,  pi.  42,  figs.  1-3.— 
Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.  1883,  pi.  50,  figs.  14-16.— White, 
Thirteenth  Rep.  State  Geol.  Indiana,  1884,  p.  124,  pi.  27,  figs.  1-3.— Herrick, 
Bull.  Denison  Univ.,  II,  1887,  p.  48,  pi.  2,  tig.  29.— Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  I,  1892,  pi.  17 A,  fig.  21;  pi.  19,  figs.  14-18.— Keyes,  Geol. 
Survey  Missouri,  V,  1895,  p.  51,  pi.  37,  fig.  1. — Smitii,  Proc:  American  Phil. 
Soc,  XXXV,  1897,  p.  29  (extract). 

Productus  semipunctatus  Shoppard,  American  Jour.  Sci.,  XXXIV,  1838,  p.  153, 
fig.  9. 

Productus  tubulospinus  McChesney,  New  Pal.  Fossils,  1860,  p.  37. 

Productus  allied  to  punctatus   Etheridgo,  Quart.   Jour.   Geol.   Soc.   London, 
XXXIV,  1878,  p.  630. 

Loc,  Europe;  Ohio;  Indiana;   Illinois;  Missouri;  Arkansas;   Nebraska;  Iowa; 
Nevada ;  New  Mexico ;  Feilden  Isthmus,  lat.  82"  43'. 

Productus  pufltulosuB  Phillips.  Upper  Carboniferous. 

Producta  pustulosa  Phillips,  Geol.  Yorkshire,  II.  1836,  p.  216,  pi.  7,  fig.  15. 
Prodnctus  pustulosus  Marcou,  Geol.  North  America,  1858,  p.  48,  pi.  6,  fig.  1. — 

Geinitz,  Carbon  und  Dyas  in  Nebraska,  1866,  p.  55. 
Productus  pyxidiformis  Marcou,  Geol.  North  America,  1858,  p.  48,  pi.  6,  fig.  3. 
Productus  pustulosus  f  Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.  PhUadelphia, 

1859,  p.  26. 
Loo.  Europe ;  Leavenworth,  Kansas ;  Tigeras,  New  Mexico. 
Obs,  See  Productus  norwoodi. 

Productus  pyxidatus  Hall=Productella  pyxidata. 
Productus  pyxidiformis  de  Konintk= Productus  pustulosus. 

ProduotuB  raricostatus  Herrick.  Waverly  (L.  Garb.). 

Productus  raricostatus  Herrick,  Bull.  Denison  Univ.,  IV,  1888,  p.  19,  pi.  3,  fig. 

19;— Geol.  Ohio,  VII,  1895,  pi.  22,  fig.  9. 
Lac.  Moots  Run,  Ohio. 

ProcLuctus  rarispinus  Hall=Productella  rarispina. 
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Productus  reticnlatns  Gabb.  Upper  Carboniferous. 

Prodnotns  reticiilatus  Gabb,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  2d  ser.,  YIII, 

1881,  p.  302,  pi.  42,  fig.  13. 
Loc.  Lake  Titicaca,  Bolivia. 

Productus  rhomianus  Derby.  CTpper  Carboniferous. 

Productus  rhomianus  Derby,  Bull.  Cornell  Univ.,  I,  1874,  p.  56,  pi.  3,  figs.  20, 

41-44,  49. 
Loc,  Bomjardim  and  Itaituba,  Brazil. 

Productus  rogersi  Norwood  and  Pratten= Productus  nebraskaensis. 
Productus  rushvillensis  Herrick.  Waverly  (L.  Carb.). 

Productus  rushvillensis  Herrick,  Bull.  Denison  Univ.,  IV,  1888,  p.  22,  pi.  3,  fig. 

15;— Geol.  Ohio,  VII,  1895,  pi.  23,  fig.  15. 
Lac,  Rushville,  Newark,  and  Loudonville,  Ohio. 

Productus  scabriculus  (Martin).  Lower  and  Upper  Carboniferous. 

Anomites  scabriculus  Martin,  Petrefacta  Derbiensia,  1809,  p.  8,  pi.  36,  fig.  5. 
Productus  scabriculus  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia, 

III,  1854.  p.  17.— Marcou,  Geol.  North  America,  1858,  p.  47,  pi.  5,  fig.  6.— 
Newberry,  Ives's  Rep.  Colorado  River  of  the  West,  1861,  p.  125. 

Productus  scabriculus?  Geinitz,  Carbon  und  Dyas  in  Nebraska,  1866,  p.  54. 
Loc,  Europe;  Pecos  Village  and  Santa  Fe,  New  Mexico;  Plattsniouth,  Nebraska; 
Caldwell  County,  Kentucky ;  Kashmere. 

Productus  scitulus  Meek  and  Worthen.  St.  Louis  (L.  Carb.). 

Productus  scitulus  Meek  and  Worthen,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1860, 

p.  451;— Geol.  Survey  Illinois,  II,  1866,  p.  280,  pi.  20,  fig.  5. 
Loe,  Alton,  Illinois. 

Productus  semipunctatus  Sheppard= Productus  punctatus. 
Productus  semireticulatus  Hall,  1852  (non  Martin )= Productus  cora. 

Productus  semireticulatus  (Martin).        Lower  aud  Upper  Carboniferous. 

Anomites  semireticulatus  Martin,  Petrefacta  Derbiensia,  1809,  p.  7,  pi.  32,  figs. 
1,2;  pi.  33,  fig.  4. 

Productus  inca  d'Orbigny,  Voyage  dans  FAm^rique  M^ridionale,  Pal.,  1842,  p. 
51,  pi.  4,  figs.  1-3.— Derby,  Bull.  Mus.  Comp.  Zool.,  Ill,  1876,  p.  280. 

Productus  semireticulatus  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Phila- 
delphia, III,  1854,  p.  11.— HaU,  Pacific  R.  R.  Reports,  III,  1856,  p.  103,  pi.  2, 
figs.  16, 17;— Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  637.— Maroon,  Geol.  North 
America,  1858,  p.  46,  pi.  5,  fig.  4;  pi.  6,  fig.  6. — Shumard,  Trans.  St.  Louis 
Acad.  Sci.,  1, 1858,  p.  292. — Newberry,  Ives's  Rep.  Colorado  River  of  the  West, 
1861,  p.  124.— Salter,  Quart.  Jour.  Geol.  Soc.  London,  XVII,  1861,  p.  64,  pi.  4, 
fig.  1.— Davidson,  Ibidem,  XIX,  1863,  p.  174,  pi.  9,  figs.  20, 21.— Meek,  Pal.  Cal- 
ifornia, 1, 1864,  p.  11,  pi.  2,  fig.  4.— Winchell,  Proc.  Acad.  Nat.  Sci.  Philadel- 
phia, 1865,  p.  115. — Geinitz,  Carbon  und  Dyas  in  Nebraska,  1866,  p.  51. — 
Toula,  Sitzb.  der  k.  k.  Akad.  der  Wissensch.  zu  Wien,  IX,  1869,  p.  9. — 
Meek,  Final  Rep.  U.  8.  Geol.  Survey  Nebraska,  1872,  p.  160,  pi.  5,  fig.  7.— 
Derby,  Bull.  Cornell  Univ.,  I,  1874,  p.  47,  pi.  4,  fig.  8;  pi.  6,  fig.  18;  pi.  7, 
figs.  5-7, 15, 16.— White,  Wheeler's  Expl.  and  Survey  west  of  the  100th  Merid- 
ian, IV,  1875,  p.  Ill,  pi.  8,  fig.  1.— Meek,  King's  U.  S.  Geol.  Expl.  40th  Pari., 

IV,  1877,  p.  69,  pi.  7,  fig.  5.— Hall  and  Whitfield,  Ibidem,  1867,  p.  267,  pi.  5,  figs. 
5,  6. — Dawson,  Acadian  Geol.,  3d  ed.,  1878,  p.  296,  fig.  97. — Etheridge,  Quart. 
Jour.  Geol.  Soc.  London,  XXXIV,  1878,  p.  629.— Hall,  Second  Ann.  Rep.  N. 
Y.  State  Geol.,  1883,  pi.  49,  figs.  11-13;  pi.  50,  figs.  19-23.— White,  Thirteenth 
Rep.  State  Geol.  Indiana,  1884,  p.  125,  pi.  24,  figs.  1-^.— Herrick,  Bnll.  Deni- 
8on  Univ.,  Ill,  1888,  p.  31,  pi.  1,  fig.  26;  pi.  3,  fig.  24;  pi.  7,  fig.  11;  pi.  10» 
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Produotos  semiretioulatos  (MartiD) — ^Con tinned. 

fig.  6.— Hall  and  Clarke,  Pal.  Now  York,  VIII,  Pt.  1, 1892,  pi.  17A,  figs.  16-18; 

pi.  18,  figs.  11-13;  pi.  19,  figs.  19-23.— Keyes,  Geol.  Survey  Missouri,  V,  1895, 

p.  50,  pi.  36,  fig.  4. 
Productas  calhounianas  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1858,  pp.  181, 

215.— Meek  and  Hayden,  Proo.  Acad.  Nat.  Sci.  Philadelphia,  1859,  p.  26.— 

Newberry,  Ives's  Rep.  Colorado  River  of  th©  West,  1861,  p.  123. 
Productus  setigerns  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  638,  pi.  19,  fig.  3. 
Productus  setigerus  var.  keokuk  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  639, 

pi.  19,  fig.  4. 
Productus  martini  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1863,  p.  4. 
Productus  magnus  HaU  and  Clarke,  Pal.  New  York,  VIU,  Pt.  I,  1892,  pi.  17A, 

fig.  15. 
Loc.  Europe;  throughout  the  Carboniferous  of  North  America ;  Feilden  Isthmus, 

lat.  82^43';  Vixixil  and Sansigiian, Guatemala;  Yarbichambi,  Bolivia ;  Bom- 

jardim  and  Itaituba,  Brazil ;  Tibet  and  Kashmere. 
Ohs.  See  Productus  peruvianus  d'Orbigny  and  P.  maguioostatus. 

Produotns  semiretioiilatas  kansaMnais  Swallow.         Upper  Carboniferous. 

Productus  calhounianus  var.  kansasensis  Swallow,  Trans.  St.  Louis  Aoad.  Sci., 

I,  1858,  p.  216. 
Loc,  Kansas  and  Missouri. 

ProduotiLs  semistriatns  Meek.  Upper  Carboniferous. 

Productus  semistriatus  Meek,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1860,  p.  309. — 
Meek,  Simpson's  Rep.  Expl.  Great  Basin  Terr.  Utah,  1876,  p.  349,  pi.  1,  fig. 
7;— King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV,  1877,  p.  74,  pi.  7,  fig.  8.— White, 
Wheeler's  Expl.  and  Survey  west  100th  Meridian,  1881,  Appendix,  p.  Y. 

Loc.  Utah  and  northern  New  Mexico. 

Productus  setigerus  HalI=Productus  semireticulatus. 
Productus  setigerus  var.  keokuk  Hall=Productus  semireticulatus. 
Productus  shumardianus  Hall = Prod uctella  shuinardana. 
Productus  speciosus  Hall=Productella  speciosa. 
Productus  spinulicostus  Hall=:Productella  spinulicosta. 
Productus  splendens  Norwood  and  Pratten= Productus  longispina. 
Productus  subaculeatus  of  American  authors=Produetella  spinulicosta. 
Productus  subalatus  Hall=Productella  subalata. 

Prodnotiu  snbhorridos  Meek.  Carboniferous. 

Productus  subhorridus  Meek,  King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV,  1877,  p.  75, 

pi.  7,  fig.  3. 
Loc,  Wasatch  Mountains,  Utah. 

Productus  sulcatus  Ca8telnau=Lept;ena  rbomboidalis. 
Productus  sulcifer  de  Vemeuil=Lepta5na  rbomboidalis. 

Prodnotiu  swallovi  Beecber.  Kaskaskia  (L.  Garb.). 

Konincklna  americana  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p.  94. 
Productus  swallovi  Beecher,  American  Jour.  Sci.,  3d  ser.,  XL,  1890,  p.  214. 
Loc,  Barretts  Station,  St.  Louis  County,  Missouri. 

Productas  S3rm]iietricas  McCbesney.  Upper  Carboniferous. 

Productus  symmetricus  MoChesney,  New  Pal.  Fossils,  1860,  p.  35 ; — Trans.  Chi- 
cago Acad.  Sol.,  I,  1868,  p.  25,  pi.  1,  fig.  9. — Meek,  Final  Rep.  U.  S.  Geol. 
Survey  of  Nebraska,  1872,  p.  167,  pi.  6,  fig.  6;  pi.  8,  fig.  13.— White,  Thir- 
teenth Rep.  State  Geol.  Indiana,  1884,  p.  123,  pi.  25,  figs.  1  and  2.— Hall  and 
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Prodnctiu  symmetricus  McChesney — Coutinued. 

Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  17A,  figs.  19, 20.— Keyee,  Geol. 
Surrey  Missoari,  V,  1895,  p.  48,  pi.  36,  fig.  2. 
Loc.  Lasalle  and  Springfield,  Illinois;  Iowa;  Missouri;  Nebraska;  Indiana. 

ProductuB  tenmoMtatns  Hall.  St.  Louis  (L.  Garb.). 

Productns  tennicostatus  Hall,  Geol.  Survey  Iow:i,  I,  Pt.  II,  1858,  p.  675,  pi.  24, 
fig.  2;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  i»l.  49,  fig.  18.— Hall  aod 
Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  18,  fig.  18.— Keyes,  Geol.  Survey 
Missouri,  V,  1895,  p.  44. 

Loc.  Milan,  Hlinois. 

Productas  truncatus  Hall=:Strophalo8ia  trancata. 
Prodnctus  tabalospinas  Sheppard=Productus  punctatus. 

Productns  undifems  de  Koninck.  Upper  Carboniferous. 

Productus  undifems  de  Koninck,  M6m.  de  la  Soc.  Royale  des  Sciences  de  Li^ge, 
IV,  1846,  p.  153,  pi.  5,  fig.  4;  pi.  11,  fig.  5. — Norwood  and  Pratten,  Jour.  Acad. 
Nat.  Sci.  Philadelphia,  III,  1854,  p.  9. 

Loc,  Europe ;  Casey ville,  Illinois ;  Posey  County,  Indiana. 

Ohs.  See  Productus  boonensis  Swallow. 

ProdnctnB  villiersi  d'Orbigny.  Upper  Carboniferous. 

Productus  villiersi  d'Orbigny,  Voyage  dans  TAm^rique  M<5ridionale,  Pal.,  1842, 
p.  53,  pi.  4,  fig8.  12, 13. — de  Koninck,  Rechercbes  sur  les  Auimaux  Fossiles, 
Pt.  I,  1847,  p.  109,  pi.  11,  fig.  1. — Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci. 
Philadelphia,  III,  1854,  p.  17. 

Loc.  Yarbiohambi,  Bolivia;  Keg  Creek,  Missouri. 

Prodnotus  viminaliB  White.  Burlington  (L.  Garb.). 

Productus  viminalis  White,  Proc.  Boston  Soc.  Nat.  Hist.,  IX,  1862,  p.  29. 

Loc.  Burlington,  Iowa. 

Ob»,  White  regards  this  species  as  a  synonym  for  Productus  oostatus  Sowerby. 

Productus  vittatus  Hall=Productu8  alternatus. 

Productus  wabashensis  Norwood  and  Pratten = Productus  longispina. 

Productas  wallacianus  Derby.  Upper  Carboniferous. 

Productus  waUacjanus  Derby,  BuU.  Cornell  Univ.,  I,  1874,  p.  57,  pi.  3,  ligs. 

46-48;  pi.  6,  fig.  5. 
Loc.  Bonvjardim  and  Itaituba,  Brazil. 

Productus  wilberanus  McGhesney=Productus  nebraskaensis. 
Productas  wortheni  Hall.  Keokuk  (L.  Garb.). 

Productus  wortheni  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  635,  pi.  19,  fig.  1. 

Loc.  Nauvoo,  Illinois. 

Ohs.  Compare  with  Productus  marginicinctus  Prout. 

Productus  weyprechti  Toula.  Upper  Carboniferous. 

Productus  weyprechti  Toula,  Sitzb.  der  k.  k.  Akad.  der  Wissensch.  zu  Wien, 

1873,  p.  138,  pi.  1,  fig.  4. 
Productus  weyprechti  f  Etheridge,  Quart.  Jour.  Geol.  Soc.  London,  XXXIV,  1878, 

p.  631. 
Loc.  Cape  Joseph  Henry,  lat.  82^  50^. 

PBOTORHTHCHA  Hall  and  Clarke.  Genotype  Atrypa  dubia  Hall. 

Protorhyncha  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  II,  1893,  p.  180;— 
Thirteenth  Ann.  Rep.  N.  Y,  Stute  Geologist,  1895,  p.  834, 
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Protorhynoha  (1)  antiquata  (Billings).  Lower  Gambriaii. 

Camarella  antiquata  Billings,  Pal.  Fossils,  1, 1861,  p.  10,  fig.  13; — Gool.  Vermont, 
II,  1861,  p.  949,  fig.  353 ;— Geol.  Canada,  1863,  p.  284,  fig.  290.— Walcott,  Bull. 
U.  S.  Geol.  Survey,  30,  1886,  p.  122,  pi.  7,  fig.  8 ;— Tenth  Ann.  Bep.  U.  S.  Geol. 
Survey,  1891,  p.  613,  pi.  72,  fig.  3. 

Camarella  f  anti([uata  Hall  and  Clarke,  Pal.  New  York,  VUI,  Pt.  II,  1893,  p.  220. 

Loc,  Swan  ton.  Vermont. 

Protorhynoha  dubia  Hall.  Ghazy  (OrcL). 

Atrypa  dubia  Hall,  Pal.  New  York,  I,  1847,  p.  21,  pi.  4  bis,  fig.  5. 
Rhynchouella  dubia  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  66. 
Protorhyncha  dubia  Hall  and  Clarke.  Pal.  New  York,  VUI,  Pt.  II,  1893,  p.  180. 
Loc.  C hazy.  New  York ;  Highbridge,  Kentucky ;  Lascassas,  Tennessee. 

Protorhyncha  (f)  minor  (Walcott).  Lower  Gambrian. 

Camarella  (f)  minor  Walcott,  Proc.  U.  S.  Nat.  Mus.,  ;XII,  1889,  p.  36;— Tenth 
Ann.  Rep.  U.  S.  Geol.  Survey,  1891,  p.  614,  pi.  72,  fig.  4.— Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  221. 

Loc,  Stissingville,  New  York. 

Ohs,  May  be  the  type  of  a  new  genus.  Its  affinities  are  rather  with  the  Rhyn- 
chonellidsD  than  with  Peutamerida;. 

Protorthis  Hall  and  Glarke=Billiugsella. 

Protosiphon  Matthew.  Genotype  P.  kempanns  Matthew. 

Protosiphon  Matthew,  Geol.  Mag.,  dec.  IV,  JV,  1897,  p.  70. 

Protosiphon  kempanns  Matthew.  Lower  Gambrian. 

Protosiphon  kempanum  Matthew,  Geol.  Mag.,  dec.  IV,  IV,  1897,  p.  70,  figs.  1-4. 
Loc.  Long  Island,  Kings  County,  New  Brunswick. 

Protozyga  Hall  and  Glarke=Zyg08pira. 

Pseadocrania  anomala  A.  Wiuchell=Orthothetes  anomalus. 

PTTCHOSPIEA  Hall  and  G.        Genotype  Terebratula  ferita  von  Buch. 

Ptychospira  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  112,  fig.  102;— 
Thirteenth  Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  792. 

Ptychospira  sexplicata  (White  and  Whitfield.)  Waverly  (L.  Garb.). 

Retzia  sexplicata  White  and  WhitHeld,  Proc.  Boston  Soc.  Nat.  Hist.,  VIU,  1862, 

p.  294. 
Ptychospira  sexplicata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

112,  pi.  50,  figs.  13,  14;  pi.  83,  tig.  28. 
Loc.  Burlington,  Iowa. 

PUGNAX  Hall  and  G.        Genotype  Khynchonella  acuminata  (Martin). 

Pugnax  Hall  and  Clarke,  Pal.  New  York,  VUI,  Pt.  II,  1893,  p.  202  ;--Thirteenth 

Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  828. 
Oba,  Subgenus  of  Hypothyris. 

Pugnax  (1)  dawsoniana  (Davidson).  Upper  Garboniferons. 

Rhynchouella  dawsoniana  Davidson,  Quart.  Jour.  Geol.  Soc.  London,  XIX,  1863, 

p.  172,  pi.  9,  figs.  13,  14. 
Rhynchouella  f  dawsoniana  Dawson,  Acadian  Geology,  3d  ed.,  1878,  p.  294, 

fig.  93. 
Pugnax  (f)  dawsonianus  Hall  and  Clarke,  Pal.  New  York,  VUI,  Pt.  II,  1893,  p. 

214,  pi.  62,  figs.  30-33. 
Loo,  Lennox  Passage^  Nova  Scotia. 
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Pngnax  globnlina  (Phillips  sp.?)  (Davidson).  Upper  Carboniferous. 

f  Terebratula  globuliiia  Phillips,  Encyl.  Metr.,  IV,  1834,  pi.  3,  fig.  3. 
Camarophoria f  globnlinaf  Davidson,  Quart.  Jour.  Geql.  Soc.  London,  XIX,  1863, 

p.  171,  pi.  9,  figs.  11,  12. 
Camarophoria  globnlina?  Dawson,  Acadian  Geology,  3d  ed.,  1878,  p.  293,  fig.  92. 
Pugnax  globnlina  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  214. 
Loc,  De  Bert  River,  Nova  Scotia. 

Pngnax  grosvenori  Hall.  St.  Louis  (L.  Garb.). 

Rhyncbonella  grosvenori  Hall,  Trans.  Albany  Institute,  IV,  1858,  p.  10. — Whit- 
field, Bull.  American  Mus.  Nat.  Hist.,  I,  1882,  p.  53,  pi.  6,  figs.  31-34.— HaU, 
Twelfth  Rep.  State  Geol.  Indiana,  1883,  p.  331,  pi.  29,  figs.  31-34. 

Pngnax  grosvenori  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  60, 
figs.  13-17. 

Loc,  Spergen  Hill  and  Bloomington,  Indiana;  Alton,  Illinois;  near  Princeton, 
Kentucky. 

Pngnax  mntata  Hall.  Keokuk  and  St.  Louis  (L.  Garb.). 

Rhyncbonella  mutata  Hall,  Trans.  Albany  Institute,  IV,  1858,  p.  10;— Geol. 

Survey  Iowa,  I,  Pt.  II,  1858,  p.  658,  pi.  23,  fig.  2.— Whitfield,  BuU.  American 

Mus.  Nat.  Hist.,  1, 1882,  p.  52,  pi.  6,  fig.  46.— Hall,  Twelfth  Rep.  State  Geol. 

Indiana,  1883.  p.  332,  pi.  29,  figs.  43-45. 
Pugnax  mutatus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  204,  pi. 

60,  figs.  18-22. 
Loc.  Alton  and  Warsaw,  Illinois;  Boonville,  Missouri. 

Pngnax  ottnmwa  (White).  St.  Louis  (L.  Garb.). 

Rhyncbonella  ottumwa  White,  Proc.  Boston  Soc.  Nat.  Hist.,  IX,  1862,  p.  23; — 
Twelfth  Ann.  Rep.  U.  S.  GeoL  Survey  Terr.,  1883,  p.  165,  pi.  41,  fig.  5. 

Pngnax  ottumwa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  204,  pi. 
60,  figs.  23-26. 

Loc,  Ottumwa  and  Oskaloosa,  Iowa;  Clark  County,  Missouri. 

Pngnax  pngnns  (Martin).  Upper  Devonian. 

Conchyliolithus  Anomites  pngnns  Martin,  Petrefacta  Derbiensia,  1809,  tab.  22, 
figs.  4,  5. 

Terebratula  pugnus  Sowerby,  Mineral  Concbology,  1825,  pi.  425,  figs.  1-6. 

Rhyncbonella  pugnus  Davidson,  Mou.  British  Carb.  Brach.,  Pal.  Soc,  1860,  p. 
97,  pi.  32,  figs.  1-15.— Williams,  American  Jour.  Sci.,  3d  ser.,  XX V,  1883,  p.  99.— 
Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  155,  pi.  14,  fig.  7.— Clarke, 
Bull.  U.  8.  Geol.  Survey,  16,  1885,  p.  73.— Whiteaves,  Cont.  Canadian  Pal., 
I,  1891,  pp.  230,  290. 

f  Rhyncbonella  pngnns  DawHon,  Acadian  Geology,  3d  ed.,  1878,  p.  295. 

Pugnax  pugnus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  203,  pi. 
60,  figs.  6-10. 

Loc.  Europe;  High  Point,  New  York;  Eureka  district,  Nevada;  Mackenzie  and 
Athabasca  rivers,  Canada;  in  the  Carboniferous  of  Windsor  and  East 
River,  Nova  Scotia  (Dawson);  San  Saba  VaUey,  Texas  (Roemer). 

Pngnax  pngnns  alta  (Calvin).  Upper  Devonian. 

Rhyncbonella  alta  Calvin ;  paper  read  before  the  Iowa  Aoad.  Soj.,  and  a  named 

photographic  plate  distributed. 
Rhyncbonella  pugnus  var.  alta  Williams,  Bull.  Geol.  Soc.  America,  1, 1890,  pi.  12, 

figs.  5-7. 
Pugnax  altus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  203,  pi.  60, 

figs.  1-6. 
Loe.  Solon,  Iowa. 
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Pognaz  pngniis  miBsonrienfiB  (Shumard).  Waverly  (L.  Oarb.). 

Rhynchonella  missouriensis  Shumard,  Geol.  Kep.  Missouri,  1855,  p.  204,  pi.  5C, 

fig.  5a  (non  figs.Sb,  5c  =  Pugnax  striaticostata). — Meek  and  Wortheu,  G^I. 

Survey  Illinois,  II,  1866,  p.  153,  pi.  14,  fig.  4. — Keyes,  Geol.  Survey  Missouri, 

V,  1895,  p.  100. 
Pugnax  missouriensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  204, 

pi.  60,  figs.  33,  :U;  pi.  62,  figs.  44,  45. 
Loc,  Cooper  County,  Missouri;  Burlington,  Iowa;  Rockford,  Indiana;  Scioto- 

ville  and  Richfield,  Ohio. 

Pugnax  rookymontana  (Marcoa).  Upper  Carboniferous. 

Terebratula  rockymontana  Marcou,  Geol.  N.  America,  1858,  p.  50,  pi.  6,  fig.  13. 
Rhynchonella  eatoniieformis  MoChesney,  New  Pal.  Fossils,  1860,  p.  49. 
Rhynchonella   rockymontana  White,  Wheeler's  Expl.  and  Survey  west  100th 

'  Mend.,  IV,  1875,  p.  131,  pi.  9,  fig.  1. 
Pugnax  eatoniiformis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  204, 

pi.  60,  figs.  11, 12. 
Loc.  Pecos  Village,  New  Mexico ;  Cedar  Range,  Utah ;  Graysville,  Illinois. 

Pugnax  striaticostata  (Meek  and  Worthen).  Kiuderhook  (L.  Garb.). 

Rhynchonella  missoariensis  Shumard,  Geol.  Rep.  Missouri,  1855,  p.  204,  PL  C, 
figs.  5b,  5c  (non  5a = Pugnax  pugnus  missouriensis). — Meek  and  Worthen, 
Geol.  Survey  Illinois,  III,  1868,  p.  450,  pi.  14,  fig.  7. 

Rhynchonella  Htriatocostata  Meek  and  Worthen,  Ibidem,  III,  1868,  p.  452. 

Pugnax  striatocostata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  204. 

Loc.  Cooper  County,  Missouri. 

Pugnax  swallovana  (Shumard).  Upper  Carboniferous. 

Camarophoria  swallovana  Shumard,  Trans.  St.  Louis  Acad.  Sci.,  I,  1859,  p.  394, 

pi.  11,  fig.  1. 
Pugnax  swalloviana  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  p.  204, 

pi.  60,  figs.  27-32. 
Loc.  Guadalupe  Mountains  of  New  Mexico  and  Texas. 

Png^ax  Utah  (Marcoa).  Upper  Garboniferons. 

Terebratula  utah  Marcou,  Geol.  N.  America,  February,  1858,  p.  51,  pi.  6,  fig.  12. 
Rhynchonella  (Camarophoria)  osagensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I, 

June,  1858,  p.  219. 
Rhynchonella  utah.  Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1859, 

p.  27. — Newberry,  Ives's  Rep.  Colorado  River  of  the  West,  1861,  p.  128. — 

White,  Wheeler's  Expl.  and  Survey  west  100th  Meridian,  IV,  1875,  p.  128,  pi. 

9,  fig.  2;— Thirteenth  Rep.  State  Geol.  Indiana,  1884,  p.  132,  pi.  25,  fig.  6. 
YRhynchonella  species  Salter,  Quart.  Jour.  Geol.  Soc.  London,  XVII,  1861,  p.  64, 

pi.  4,  fig.  5. 
Camarophoria  globulina  Geinitz  (non  Phillips),  Carbon  und  Dyas  in  Nebraska, 

1866,  p.  38,  pi.  3,  fig.  5. 
Rhynchonella  osagensis  Meek,  Final  Rep.  U.  S.  Geol.  Survey  Nebraska,  1872,  p. 

179,  pi.  1,  fig.  9;  pi.  6,  fig.  2.— Meek  and  Worthen,  Geol.  Survey  Illinois,  V, 

1873,  p.  571,  pi.  26.  fig.  22. 
Pugnax  Utah  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II.  1893,  p.  204,  pi.  60, 

figs.  39-42. 
Rhynchonella  uta  Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  103,  pi.  41,  fig.  7. 
Loc.  Salt  Lake  City,  Utah ;  Indiana ;  Illinois ;  Iowa ;  Missouri ;  Kansas ;  Arkansas ; 

Nebraska. 
Ob$,  Compare  with  Pugnax  pleurodon. 
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BAJf iJi  jfiSQUm' A  Hall  and  C.  Genotype  Strophomeua  alternata  Emmons. 

Strophomena  (oon  Rafinesqne)  Billings,  CaDadian  Nat.  Geol.,  I,  1856,  p.  133; — 
Canadian  Jour.,  VI,  1861,  p.  329;— Pal.  Fossils,  I,  1862,  p.  115.— HaU,  Pal. 
New  York,  IV,  1867,  p.  76.— Meek,  Pal.  Ohio,  I,  1873,  p.  73.— N.  H.  WincheU, 
Ninth  Ann.  Rep.  Oeol.  Nat.  Hist.  Survey  Minnesota,  1881,  p.  118. — Shaler, 
Fossil  Brachiopoda  of  the  Ohio  Valley,  1887,  p.  4. — Herrick,  Bull.  Denison 
University,  IV,  1888,  p.  14. — Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Ken- 
tucky Geol.  Survey,  1889,  p.  159. 

Rafinesquina  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  281.— WincheU 
and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  400. — Hall  and  Clarke,- 
Eleventh  Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  279. 

Safinesqnina  alternata  (Emmons).  Trenton  to  Lorraine  (Ord.). 

Lept»na  alternata  Conrad,  Second  Ann.  Rep.  N.  Y.  Geol.  Survey,  1838,  p.  115 
(undefined).- Hall,  Pal.  New  York,  I,  1847,  pp.  102,  286,  pi.  31,  fig.  1 ;  pi.  31A, 
fig.  1;  pi.  79,  fig.  2.— Rogers,  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  818, 
fig.  600. 

Strophomena  alternata  Conrad,  Third  Ann.  Rep.  N.  Y.  Geol.  Survey,  1839,  p.  63 
(undefined); — Fourth  Rep.  Ibidem,  1840,  p.  201  (undefined); — Fifth  Rep. 
Ibidem,  1841,  p.  37  (undefined). — Emmons,  Geol.  N.  Y. ;  Rep.  Second  Dist., 

1842,  p.  395,  fig.  3.— Billings,  Canadian  Nat.  Geol.,  I,  1856,  p.  204,  figs.  3,  4;— 
Canadian  Nat.  Geol.,  V,  1860,  p.  51;— Pal.  Fossils,  I,  1862,  p.  117;-- Geol. 
Canada,  1863,  p.  163,  fig.  140.— Meek,  Pal.  Ohio,  I,  1873,  p.  88,  pi.  7,  fig.  1.— 
Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  51. — White,  Second  Ann.  Rep. 
Indiana  Bureau  of  Statistics  and  Geol.,  1880,  p.  481,  pi.  1,  tigs.  6,  7; — Tenth 
Rep.  State  Geol.  Indiana,  1881,  p.  113,  pi.  1,  figs.  6,  7. — Hall,  Second  Ann. 
Rep.  N.  Y.  State  Geol.,  1883,  pi.  38,  figs.  6-11.— Shaler,  Fossil  Brachiopoda 
of  the  Ohio  Valley,  1887,  p.  4,  pis.  2,  3. — Keyes,  Geol.  Survey  Missouri,  V, 
1895,  p.  70,  pi.  39,  fig.  3. 

Orthis  huroniensis  Castelnau,  Essai  Syst^me  Silurien  FAmt^rique  Septentrionale, 

1843,  p.  37,  pi.  14,  fig.  6. 

Orthis  plana  Castelnau  (non  Pander),  Ibidem,  1843,  p.  38,  pi.  14,  fig.  1. 

Strophomena  angulataf  Owen,  Geol.  Expl.  Iowa,  Wisconsin,  and  Illinois,  1844, 
pi.  18,  figs.  1,  3. 

Strophomena  anticostiensis  Shaler,  Bull.  Mus.  Comp.  Zool.,  4,  1865,  p.  62. 

Rafinesquina  alternata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  282, 
pi.  8,  figs.  6-11,  27,  28;  Pt.  II,  1895,  pi.  84,  figs.  17, 18.— WincheU  and  Schu- 
chert, Minnesota  Geol.  Survey,  III,  1893,  p.  404,  pi.  31,  figs.  32-34.— Whiteaves, 
Pal.  Foss.,  Ill,  Pt.  Ill,  1897,  p.  171. 

Loc,  New  York;  Ohio;  Indiana;  Illinois;  Missouri;  Wisconsin;  Minnesota;  Can- 
ada; Manitoba;  Anticosti. 

Oh$,  This  species  was  not  defined  or  figured  by  Conrad.  The  first  illustration 
was  given  by  Emmons,  and  in  the  following  year  it  was  figured  and  defined 
by  Castelnau  as  Orthis  huroniensis. 

Safinesqnina  alternata  altemiBtriata  Hall.  Lorraine  (Ord.). 

Leptiena  alternistriata  HaU,  Pal.  New  York,  I,  1847,  p.  109,  pi.  31B,  fig.  1. 
Strophomena  ^Itemistriata  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859, 

p.  70. 
Strophomena  alternata  var.  alternistriata  Miller,  Cincinnati  Quart.  Jour.  Soi., 

II,  1875,  p.  53. 
Rafinesquina  alternistriata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p. 

283. 
XfOc.  Cincinnati,  Ohio ;  Maysville,  Kentucky ;  Madison,  Indiana. 
Ob$,  Meek  regarded  this  variety  as  a  synonym  for  S.  alternata. 

BulL  87 22 
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Bafinesqnina  altemata  firactit  (Meek).  Lorraine  (Ord.). 

Strophomena  altemata  var.  fracta  Meek,  Pal.  Ohio,  I,  1873,  p.  91,  pL  1,  &g.  3. 
Strophomena  firaota  Miller,  Cincinnati  Qnart.  Jonr.  Sci.,  I,  1874,  p.  13; — Ibidem, 

II,  1875,  p.  54. 
Loc,  Cincinnati,  Ohio. 

Bafinesqaina  altemata  loxorhytis  Winchell  and  Schnchert=B.  kingi. 
Eafinesquina  altemata  loxorhytiB  (Meek).  Lorraine  (Ord.). 

Strophomena  altemata  var.  loxorhytis  Meek,  Pal.  Ohio,  I,  1873,  p.  91. — Miller, 

Cincinnati  Qnart.  Jonr.  Sci.,  II,  1875,  p.  .53. 
Loc.  Cincinnati,  Ohio. 

Eafinesqnina  altemata  nasnta  (Conrad).  Ix>rraine  (Ord.). 

Strophomena  nasnta  Conrad,  Jonr.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842,  p. 

260.— £mmon8,  Geol.  New  York;  Rep.  Third  Dist.,  1842,  p.  403,  fig.  3. 
Strophomena  altemata  var.  nasnta  Miller,  Cincinnati   Quart.  Jonr.  Sci.,  II, 

1875,  p.  53. 
Loc.  Jefferson  County,  New  York ;  Cincinnati,  Ohio. 

Eafinesqnina  (1)  atava  (Matthew).  Calciferous  (Ord.). 

strophomena  atava  Matthew,  Trans.  Royal  Soc.  Canada,  1893,  p.  102,  pi.  7,  fig.  8. 
Loc.  Mary  Island,  near  St.  John,  New  Brunswick. 

Eafinesquina  aurora  (Billings).  Oalciferous  (Ord.). 

Strophomena  aurora  Billings,  Pal.  Fossils,  I,  1865,  p.  218,  fig.  202. 
Loc.  Table  Head,  etc.,  Newfoundland. 

Eafinesqnina  ceres  (Billings).        Lorraine  and  Anticosti  (Ord.  and  Sil.). 

Strophomena  ceres  Billings,  Canadian  Nat.  Oeol.,  V,  1860,  p.  54; — Pal.  Fossils, 

I,  1862,  p.  119. 
Loc.  Anticosti. 

Bafinesqnina  deltoidea  (Conrad).  Trenton  and  Utica  (Ord.). 

strophomena  deltoidea  Conrad,  Third  Ann.  Rep.  N.  Y.  Geol.  Survey,  1839,  p. 

64;--Fifth  Rep.,  Ibidem,  1841,  p.  37.— Vanuxem,  Geol.  N.  Y.;  Rep.  Third 

Dist.,  1842,  p.  46,  fig.  2.— Emmons,  Geol.  N.  Y.;  Rep.  Second  Dist.,  1842,  p. 

389,  fig.  2.— Billings,  Geol.  Canada,  1863,  p.  163,  fig.  141.— Keyes,  Geol.  Sur- 
vey Missouri,  V,  1895,  p.  69. 
Strophomena  camerata  Conrad,  Jonr.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842, 

p.  254,  pi.  14,  fig.  5. 
Leptspna  camerata  Hall,  Pal.  New  York,  I,  1847,  p.  106,  pi.  31A,  fig.  2. 
Leptiena  deltoidea  Hall,  Ibidem,  1847,  p.  106,  pi.  31A,  fig.  3. 
Strep torhynch us  (Strophonella)  deltoidea  Hall,  Second  Ann.  Rep.  New  York 

State  Geol.,  1883,  pi.  42,  figs.  1,  2,  4  (non  fig.  3). 
Refinesquina  deltoidea  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  9A, 

figs.  1,  2, 4. — Winchell  and  Sohuchert,  Minnesota  Geol.  Survey,  III,  1893,  p. 

403,  pi.  31,  figs.  30,  31.— Whiteaves,  Pal.  Foss.,  Ill,  Pt.  Ill,  1897.  p.  170. 
Loc.  Trenton  Falls,  etc..  New  York;  St.  Paul,  Cannon  Falls,  etc.,  Minnesota; 

Oshkosh,  Wisconsin ;  Dnbnque,  Iowa ;  Pike  County,  Missouri ;  Ottawa  and 

Lake  Winnipeg,  Canada. 

Eafinesqnina  fiEUoiata  Hall.  *    Ohazy  (Ord.). 

Leptsena  fasciata  Hall,  Pal.  New  York,  1, 1847,  p.  20,  pi.  4  bis,  fig.  3. 
Strophomena  fasciata  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  70. 
Rafinesquina  fasciata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  283. 
Loc.  Chazy,  Clinton  County,  New  York. 
Oba.  Should  be  compared  with  R.  altemata. 

Eafinesqnina  imbrex  (Pander).  Lorraine  (Ord.). 

Strophomena  imbrex(f)  Billings,  Pal.  Fossils,  I,  1862,  p.  128,  fig.  106. 
Loo.  Europe;  Anticosti. 
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Bafinetquina  incrassata  (Hall).  Chazy  and  Black  Kiver  (Ord.). 

Leptsena  incrassata  Hall,  Pal.  New  York,  I,  1847,  p.  19,  pi.  4  bio,  fig.  2. — Rogers, 

Geol.  PeniiBylvaiiia,  II,  Pt.  II,  1858,  p.  817,  fig.  591. 
Strophomena  incrassata  Billings,  Canadian  Nat.  Geol.,  IV,  1859,  p.  443. 
Loc.  Chazy,  New  York ;  Mingan  Island,  Canada. 

Safinesqnina  kin^  (Whitfield).  Lorraine  (Ord.). 

Strophomena  king!  Whitfield,  Ann.  Rep.  Geol.  Survey  Wisconsin,  1877,  p.  72; — 

Geol.  Wisconsin,  IV,  1882,  p.  261,  pi.  12,  figs.  15,  16. 
Rafinesquina  altemata  yar.  loxorhytis  Winchell  and  Schnchert,  Minnesota  Geol. 

Survey,  III,  1893,  p.  407,  pi.  31,  figs.  35-37;  pi.  32,  figs.  59,  60. 
Rafinesquina  kingi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  283. 
Loc.  Delafield,  Wisconsin ;  near  Spring  Valley,  Minnesota. 

Bafinesqnina  lata  Whiteaves.  Lorraine  (Ord.). 

Rafinesquina  lata  Whiteaves,  Canadian  Rec.  Sci.,  1895,  p.  392; — Whiteaves,  Pal. 

Fobs.,  Ill,  Pt.  Ill,  1897,  p.  172,  pi.  19,  figs.  2-5. 
Loc.  Red  River  Valley  and  Lake  Winnipeg,  Manitoba. 

Safinesqnina  mesicosta  (Shamard).  f  Trenton  (Ord.)* 

Lepteena  mesacosta  Shumard,  Geol.  Rep.  Missouri,  1855,  p.  205,  PI.  C,  fig.  2. — 

Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  76. 
IjOC.  Cape  Girardeau,  Missouri. 

Bafinesqnina  minnesotaensiB  (N.  H.  Winchell).  Trenton  (Ord.). 

strophomena  deltoidea  Owen  (non  Conrad),  Geol.  Expl.  Iowa,  Wisconsin,  and 

Illinois,  1844,  pi.  16,  fig.  8;  pi.  17,  fig.  6. 
Leptiena  deltoidea  Owen,  Geol.  Rep.  Wisoousiu,  Iowa,  and  Minnesota,  1852,  p. 

620,  tab.  2B,  fig.  10  (not  the  middle  figure). 
Strophomena  incrassata  Hall  (non  1847),  Geol.  Wisconsin,  1, 1862,  p.  42,  fig.  16. — 

Hall  (non  1847),  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  38,  figs.  1-5. 
Strophomena  minnesotensis  N.  H.  Winchell,  Ninth  Ann.  Rep.  Geol.  Nat.  Hist. 

Survey  Minnesota,  1881,  p.  120. 
Rafinesquina  miunesotensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 

p.  283. — Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  401, 

pi.  31,  figs.  25-29. 
Loc.  Minneapolis,  etc.,  Minnesota;  Beloit,  Wisconsin;  Decorah  and  McGregor, 

Iowa;  central  Kentucky;  Lebanon,  Tennessee. 
Obs.  This  species  is  probably  not  identical  with  R.  incrassata  (Hall)  of  the 

Chazy  terrane. 

Bafinesqnina  minnesotaensis  inqnaasa  (Sardeson).  Trenton  (Ord.). 

Strophomena  inqnassa  Sardeson,  Bull.  Minnesota  Acad.  Nat.  Sci.,  Ill,  1892,  p. 

334,  pi.  5,  tigs.  22-24. 
Rafinesquina  minnesotensis  var.  inqnassa  Winchell  and  Schuchert,  Minnesota 

Geol.  Survey,  III,  1893,  p.  403,  pi.  31,  figs.  27,  28. 
Loc,  Minneapolis  and  St.  Paul,  Minnesota;  Miueralpoint,  Wisconsin. 

Safinesqnina  nitens  (Billings).  Lorraine  (Ord.). 

Strophomena  nitens  Billings,  Canadian  Nat.  Geol.,  V,  1860,  p.  53,  fig.  1; — Pal. 

Fossihi,  I,  1862,  p.  118,  fig.  97;— Geol.  Canada,  1863,  p.  209,  fig.  208. 
Rafinesquina  nitens  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  283. 
Loo,  Antioosti. 

Safinesqnina  (1)  obsonra  Hall.  Clinton  (Sil.). 

Leptsena  obsoura  HaU,  Pal.  New  York,  II,  1852,  pp.  62,  103,  pi.  21,  figs.  2,  6. 
Strophomena  obscura  HaU,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  82. 
Strophomena  obsoura f  Foerste,  Proc.  Boston  Soc.  Nat.  Hist.,  XXIV,  1890,  p.  306, 

pi.  6,  figs.  15,  16. 
Rafinesquina  f  obsoura  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  283. 
Loc,  Near  Utioa  and  Kirkland,  New  York;  Comberland  Gap,  Tennessee. 
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BAfinesquina  squamnla  (James).  Lorraine  (Ord.). 

Strophomena  squamula  James,  Cincinnati  Quart.  Joar  Sci.,  I,  1874,  p.  335. 
Rafinesquina  squamula  Hall  and  Clarke,  Pal.  New  York,  YIII,  Ft.  1, 1892,  p.  283. 
Loc.  Cincinnati,  Ohio. 

Rafinesquina  tennilineata  (Conrad).  Trenton  (Ord.). 

Strophomena  tennilineata  Conrad,  Jonr.  Acad.   Nat.  Sci.  Philadelphia,  YIII, 
1842,  p.  259.— Hall,  Twelfth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1859,  p.  70. 
Leptajna  tennilineata  Hall,  Pal.  New  York,  I,  1847,  p.  115,  pi.  31B,  fig.  8. 
Loc.  "Occurs  in  Trenton  limestone. '' 

Rafinesquina  ulrichi  (James).  Utica  (Ord.). 

Strophomena  (f)  ulrichi  James,  The  Palteontologist,  1,  1878,  p.  6. 
Rafinesquina  ulrichi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Ft.  I,  1892,  p.  283, 

pi.  15A,  figs.  37,  38. 
Loo.  Cincinnati,  Ohio. 

REirSSELiERIA  Hall.  Genotype  Terebratula  ovoides  Eaton. 

Rensselaeria  Hall,  Twelfth  Rep.  N.  Y.  State  Cub.  Nat.  Hist.,  1859,  p.  39;— Pal. 
New  York,  III,  1859,  p.  454. — Dall,  American  Jour.  Conchology,  VI,  1870,  p. 
105. — Claypole,  Proc.  American  Philosophical  Soc,  1883,  p.  235.~HaH  and 
Clarke,  Pal.  New  York,  VIII,  Ft.  II,  1893,  p.  255;— Thirteenth  Ann.  Rep. 
N.  Y.  State  Geologist,  1895,  p.  849. 

RenBselseria  seqniradiata  (Conrad).  Lower  Helderberg  (Dev.). 

Atrypa  sequiradiata  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842,  p. 

266,  pi.  16,  fig.  17. 
Meganteris  »quiradiata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  99, 

figs.  1-3. 
Rensselseria  tvqniradiata  Hall,  Pal.  New  York,  III,  1859,  p.  255,  pi.  45,  fig.  3.— 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  258,  pi.  76,  figs.  23-25. 
Loc.  Cherry  Valley,  Schoharie,  and  Carlisle,  New  York;  Arisaig,  Nova  Scotia 

(Ami). 

Eensselaeria  cayuga  Hall  and  Clarke.  Oriskany  (Dev.). 

Rensselieria  cayuga  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pp.  258, 

370,  pi.  75,  figs.  1,  2. 
Loc.  Cayuga,  Ontario. 

Rensselseria  condoni  McGhesney=Megalanteris  condoni. 

Eensselseria  cnmberlandiffi  Hall.  Oriskany  (Dev.). 

Meganteris  cumberlandiai  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hiat.,  1857, 

p.  101. 
RensaelaBria  cumberlandise  Hall,  Pal.  New  York,  III,  1859,  p.  464,  pi.  108,  fig.  1.— 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Ft.  II,  1893,  p.  258,  pi.  77,  figs.  23-25. 
Loc.  Cumberland,  Maryland. 

EenBselaBria  elliptica  Hall.  Lower  Helderberg  (Dev.). 

Meganteris  elliptica  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  98. 
Rensselieria  elliptica  HaU,  Pal.  New  York,  III,  1859,  p.  256,  pi.  45,  fig.  4.— Hall 

and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  258,  pi.  76,  figs.  26-28. 
Loc,  Schoharie  County,  New  York. 

Rensselaeria  elongata  Hall=Ainphigenia  elongata. 

EeiiBselaBria  intermedia  Hall.  Oriskany  (Dev.). 

Rensselaeria  intermedia  Hall,  Pal.  New  York,  III,  1859,  p.  463,  pi.  108,  fig.  2.— 

Hall  and  Clarke,  Pal.  New  York,  VIU,  Ft.  II,  1895,  pi.  77,  figs.  26-28. 
Loo.  Cumberland,  Maryland. 

Bensseteria  johanni  Hall=Kewberrya  johannis. 
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Kensselaeria  laevis  Hall=Meri8tella  laevis. 
Eensselaeria  laevis  Meek=Newberrya  laevis. 
llensselseria  marylandica  Claypole=Newb6rrya  claypolei. 
RensselsBria  marylandica  Hall.  Oriskany  (Dev.). 

ReusselsBria  marylandica  Hall,  Pal.  New  York,  III,  1859,  p.  461,  pi.  108,  fig.  3.— 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  258,  pi.  76,  figs.  8-20. 
Loc.  Cnmberland,  Maryland. 

Eensselseria  mntabilis  Hall.  Lower  Helderberg  (Dev.). 

Meganteris  miitabilis  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  97. 
Rensselapria  rantabilis  Hall,  Pal.  New  York,  III,  1859,  p.  254,  pi.  45,  fig.  2.— Hall 

and  Clarke,  Pal.  New  York,  VIII,  Pt.  11,1893,  pp.  258,  259,  figs.  178, 179;  pi. 

76,  figs.  l-3a,  21,  22. 
Loo.  Albany  ai}d  Columbia  counties,  New  York. 

Kensselaeria  ovalis  H^ll=:Megalauteris  ovalis. 

BenMelseria  ovoides  (Eaton).  Oriskany  (Dev.). 

Terebratula  ovoides  Eaton,  Geological  Text-Book,  1832,  p.  45. 

Terebratnla  perovalis  Eaton,  Ibidem,  1832,  p.  45. 

Atrypa  elongata  Conrad,  Third  Ann.  Rep.  N.  Y.  Geol.  Survey,  1839,  p.  65. — 

Vannxem,  Geol.  N.  Y. ;  Rep.  Third  Dist.,  1842,  p.  123,  fig.  2.— Hall,  Ibidem, 

Fourth  Dist.,  1843,  p.  138,  tig.  2;— (Conrad)  Fifteenth  Rep.  N.  Y.  State  Cab. 

Nat.  Hist.,  1862,  pi.  11,  fig.  14. 
Pentamerus  deshayesii  Castelnan,  Essai  Syst^me  Silnrien  TAmdrique  Septentrio- 

nale,  1843,  p.  38,  pi.  15,  figs.  1,  2. 
Meganteris  ovoides  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  102.— 

Rogers,  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  826,  fig.  649. 
Rensselaeria  ovoides  Hall,  Pal.  New  York,  III,  1859,  p.  456,  pi.  104,  figs.  1-4;  pi. 

105,  figs.  1-6.— Billings,  Geol.  Canada,  1863,  p.  961,  fig.  470;— Pal.  Fossils,  II, 

1874,  p.  41,  pi.  3,  figs.  7, 10.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II, 

1893,  p.  258,  pi.  75,  figs.  5-9;  pi.  76,  figs.  16,  18. 
Loc,  New  York;  Pennsylvania;  Maryland;  Virginia;  Gasp^,  Canada. 

BensselflBria  ovnlnm  Hall  and  Clarke.  Oriskany  (Dev.). 

Rensselaeria  ovulum  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  75, 

figs.  3,  4. 
Loc,  Caynga,  Canada. 

Kensselseria  portlandica  Billing8=Trigeria  portlandica. 
BensselaBria  suessana  Hall=Beachia  suessana. 
Bensselandia  Hall=Newberrya. 

RETICXTLARIA  McCoy.        Genotype  Terebratula  ?  imbricata  Sowerby. 

Reticnlaria  McCoy,  Carboniferous  Fossils  of  Ireland,  1844,  p.  142.— Waagen, 
Palseontologica  Indica,  Ser.  XIII,  I,  1883,  p.  538. 

Beticnlaria  bicostata  (Vaniixem).  Niagara  (Sil.). 

Orthis  bicostatus  Vannxem,  Geol.  N.  Y. ;  Rep.  Third  Dist.,  1842,  pp.  91,  94. 
Spirifer  bicostatus  Hall,  Pal.  New  York,  II,  1852,  p.  263,  pi.  54,  fig.  4.— Hall  and 

Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  19,  37,  pi.  36,  fig.  7. 
Spirifera  bicostata  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  61,  fig.  7. 
Loc,  Vernon  Center,  New  York ;  Louisville,  Kentucky. 

Betionlaria  bicostata  petila  (Hall).  Niagara  (Sil.). 

Spirifera  bicostata  f  var.  petila  Hall,  Descrip.  n.  sp.  of  Fossils  from  Waldron, 

Indiana,  1879,  p.  15. 
Spirifera  bicostata  var.  petila  Hall,  Eleventh  Rep.  State  Geol.  Indiana,  1882,  p. 

279;  pi.  27,  figs.  8,  9;— Trans.  Albany  Institute,  X,  1883,  p.  71. 
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Betaonlaria  bioostata  petila  (Hall) — Oontinned. 

Spirifer  bicostatus  vax.  petilus  Beecher  and  ClarkO;  Mem.  N.  T.  State  Mob.,  I, 

1889,  p.  75,  pi.  6,  figs.  1-3. 
Loc.  Waldron,  Indiana. 

Retioularia  canandaigng  (Hall  and  Olarke).  Hamilton  (Dev.). 

Spirifer  canandaign®  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1896,  p.  360, 

pi.  37,  figs.  23-25. 
Loc.  Centerfield  and  CaDandaigna  Lake,  New  York. 

Eetionlaria  clara  (Swallow).  Kaskaskia  (L.  Garb.). 

Spirifera  clara  Swallow,  TVans.  St.  Lonis  Acad.  Sci.,  II,  1863,  p.  86. 
Loc.  St.  Geneyieve  County,  Missouri.  *• 

Reticnlaria  cooperensifl  (Swallow).  Einderbook  (L.  Garb.). 

Spirifera  cooperensis  Swallow,  Trans.  St.  Louis  Acad.  Scf.,  I,  1860,  p.  643.— 

Meek  and  Wortheo,  Geol.  Survey  Illinois,  II,  1866,  p.  155,  pi.  14,  fig.  5.— 

Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  78. 
Spirifer  hirtus  Wliite  and  Whitfield,  Proc.  Boston  Soc.  Nat.  Hist.,  YIII,  1862,  p. 

293.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  21,  37,  pi.  38, 

fig.  14  (f  pi.  84,  figs.  36,  37). 
Spirifera  semiplioata  HaU,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863, 

p.  111. 
Spirifer  hirtus  f  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865,  p.  119;— 

Proc.  American  Phil.  Soc,  XII,  1870,  p.  251. 
Loc.  Chouteau  Springs,  etc.,  Missouri;  Rockford,  Indiana;  Burlington,  Iowa; 

Hickman  County,  Tennessee. 

Eeticularia  fimbriata  (Conrad).  Oriskany-Itbaca  (Dev.). 

Delthyris  fimhriatus  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  YIII,  1842,  p. 

263.— Hall,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  208,  iig.  10. 
Spirifer  fimbriatus  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  505,  pi.  4,  fig.5.— 

Billings,  Canadian  Jour.,  VI,  1861,  p.  257,  figs.  68-70;— Geol.  Canada,  1863, 

p.  372,  fig.  393.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  17, 

20,  21,  33,  37,  pi.  36,  figs.  17-22;  pi.  38,  figs.  9, 10. 
Spirifera  fimbriata  Hall,  Pal.  New  York,  IV,  1867,  p.  214,  pi.  33,  figs.  1-11;— 

Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  61,  figs.  17-22.— Whiteaves, 

Cont.  Canadian  Pal.,  I,  1892,  p.  286. 
Spirifer  compactus  Meek,  Trans.  Chicago  Acad.  Sci.,  1, 1868,  p.  102,  pi.  14,  fig.  11. 
Spirifer  (Martinia)  richardsoni  Meek,  Trans.  Chicago  Acad.  Sci.,  I,  1868,  p.  104, 

pi.  14,  fig.  2. 
Spirifera  (M.)  richardsoni  V^hiteaves,  Cont.  Canadian  Pal.,  I,  1891,  p.  226;— 

Ibidem,  1892,  p.  287,  pi.  37,  fig.  7. 
Spirifera  conradana  Miller,  American  Pal.  Foss.,  2d  ed.,  1883,  p.  372. — Nettel- 

roth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  110,  pi. 

7,  figs.  11-13. 
Spirifera  (M.)  undifera  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  pi.  3,  figs. 

3,  6;  pi.  14,  fig.  11. 
Loo.  New  York;  Ohio;  Falls  of  Ohio;  Illinois;   Iowa;  Maryland;   Virginia; 

Eureka  district,  Nevada;  Ontario  and  lakes  Manitoba  and  Wiunipegosis; 

Mackenzie  River,  Northwest  Territory,  Canada. 
Ohs.  Mr.  Walcott  is  correct  in  regarding  this  species  the  same  as  Spirifer 

undiferus  Roemer.    Conrad's  species,  however,  was  published  in  1842,  while 

that  of  Roemer  is  two  years  later,  or  in  1844.    S.  richardsoni  is  a  yonng 

specimen  of  S.  compacta  which  Mr.  Walcott  has  shown  to  be  a  synonym  for 

S.  undiferus.    See  Retioularia  knappiana. 
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Beticnlaria  franklini  (Meek).  Hamilton  (Dev.). 

Spirifer  (Martinia)  franklini  Meek,  Trans.  Chicago  Acad.  Sci.,  I,  1868,  p.  107, 

pi.  14,  fig.  12. 
Spirifera  (M. )  glabra  var.  franklini  Wbiteaves,  Cont.  Canadian  Pal.,  1, 1891,  p.  225. 
Loc.  Mackenzie  River,  Northwest  Territory,  Canada. 
OhB.  The  type  specimen  in  the  U.  S.  National  Museani  collection  proves  to  be 

closely  related  to  Reticnlaria  lievis  Hall. 

Beticnlaria  gnadalnpensis  (Shumard).  Upper  Carboniferous. 

Spirifera  guadalnpensis  Shumard,  Trans.  St.  Loais  Acad.  Sci.,  I,  1859,  p.  391. 
Loc.  Guadalnpe  Mountains,  Texas. 

Beticnlaria  knappiana  (Nettelroth).  Corniferous  (Dev.). 

Spirifera  knappiana  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol. 

Survey,  1889,  p.  122,  pi.  7,  fig.  14. 
Loc  Falls  of  Ohio. 
Ohs,  Probably  the  same  as  R.  fimbriata. 

Beticnlaria  IsBvii  (Hall).  Portage  (Dev.)* 

Delthyris  Isevis  Hall,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  245,  fig.  1. 

Spirifera  lie  vis  Hall,  Pal.  New  York,  IV,  1867,  p.  239,  pi.  39,  figs.  1-12. 

Spirifer  laevis  Williams,  American  Jour.  Sci.,  3d  ser.,  XX,  1880,  p.  456. — Hall  and 

Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  19, 33, 37,  pi.  38,  figs.  11-13;  pi. 

84,  fig.  29.— Kindle,  Bull.  American  Pal.,  6,  1896,  p.  36. 
Spirifera  (Martinia)  glabra  var.  lie  vis  Williams,  Ann.  New  York  Acad.  Sci.,  II, 

6, 1881,  pi.  14,  figs.  1, 2.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,p.  140. 
Loo,  Ithaca  and  Cortlandville,  New  York. 

Beticnlaria  modesta  (Hall).  Lower  Helderberg  (Dev.). 

Spirifer  modestus  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  61;— 
Pal.  New  York,  III,  1859,  p.  203,  pi.  28,  fig.  1.— Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  II,  1893,  p.  37,  pi.  38,  figs.  1, 3. 

Loc,  Cumberland,  Maryland. 

Beticnlaria  nevadaensis  (Walcott).  Upper  Devonian. 

Spirifera  (M.)  glabra  var.  nevadensis  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII, 

1884,  p.  139,  pi.  3,  fig.  5;  pi.  14,  fig.  14. 
Loc.  Eureka  district,  Nevada. 

Beticnlaria  (?)  nympha  (Billings).  Lower  Helderberg  (Dev.). 

Spirifera  nympha  Billings,  Proc.  Portland  Soc.  Nat.  Hist.,  I,  1863,  p.  116,  pi.  3, 

fig.  15. 
Loc.  Masardis,  Maine. 

Beticnlaria  perplexa  (McGliesney).  Upper  Carboniferous. 

Spirifer  lineatus  Shumard,  Geol.  Survey  Missouri,  1855,  p.  216. — Hall,  Pacific 
R.  R.  Reports,  III,  1856,  p.  101,  pi.  2,  figs.  6-8.— Marcou,  Geol.  N.  America, 
1858,  p.  50,  pi.  7,  fig.  5.— Newberry,  Ives's  Rep.  Colorado  River  of  the  West, 
1861,  p.  127.— Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1866,  p.  408.— Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  10, 11,  17,  21, 30, 39,  pi.  38, 
figs.  2,  4,  7,  8. 

Spirifer  p<)rplexus  McChesney,  New  Pal.  Fossils,  1860,  p.  43. 

Spirifer  lineatus  f  Meek,  Geol.  Survey  California,  I,  1864,  p.  13,  pi.  2,  fig.  6. 

Spirifer  lineatus  var.  perplexus  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1866, 
p.  408. 

Bpirifera  lineata  Meek,  Final  Rep.  U.  S.  Geol.  Survey  Nebraska,  1872,  pi.  2,  fig. 
3.— Keyes,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1888,  p.  230. 

Spirifer  (Martinia)  perplexa  Derby,  Bull.  Cornell  Univ.,  1, 1874,  p.  16,  pi.  3,  figs. 
27,  39,  40,  45,  50;  pL  8,  fig.  13. 
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Reticularia  perplexa  (McOhesney) — Continued. 

Spirifera  (Martinia)  lineataf  White,  Wheeler's  Expl.  and  Survey  west  100th 

Meridian,  III,  Appendix,  1881.  * 

Spirifera  (Martinia)  lineata  White,  Eleventh  Rep.  State  Geol.  Indiana,  1882,  p. 

372,  pi.  42,  figs.  4-6;— Thirteenth  Rep.  State  Geol.  Indiana,  1884,  p.  133,  pi. 

27,  figs.  4-6.— Herrick,  Bull.  Denison  Univ.,  H,  1887,  p.  46,  pi.  1,  fig.  13.— 

Whitfield,  Annals  N.  Y.  Acad.  Sci.,  V,  1891,  p.  603,  pi.  16,  figs.  3-6;— Geol. 

Ohio,  VII,  1895,  p.  488,  pi.  12,  figs.  3-5. 
Spirifera  perplexa  Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  84. 
Loc,  Ohio;  Indiana;  Illinois;  Missouri;  Iowa;  Kentucky;  California;  Texas; 

Pecos  and  Tigeras,  New  Mexico;  Shasta  County,   California;  Bomjardim 

and  Itaituba,  Brazil. 
Obs,  This  species  is  not  identical  with  Reticularia  lineata  Martin,  as  found  in 

England  and  Belgium.     Reticularia  pseud olineata  (Hall)  is  more  closely 

allied  to  that  species  than  R.  perplexa  (McChesney). 

Reticularia  perplexa  striatilineata  (Swallow).  Upper  Carboniferous. 

Spirifer  lineatus  var.  striatolineatus  Swallow,  Trans.  St.  Louis  Acad.  8oi.,  II, 

1866,  p.  408. 
Loo.  Missouri. 
Ohs.  Regarded  by  Keyes  as  a  synonym  for  R.  perplexa. 

Eeticularia  prsematara  (Hall).  Chemang  (Dey.). 

Spirifera  praomatura  Hall,  Proc.  American  Philosophical  Soc,  X,  1866,  p.  246; — 
Pal.  New  York,  IV,  1867,  p.  2.50,  pi.  33,  figs.  31-35 ;— Second  Ann.  Rep.  N.  Y. 
State  Geol.,  1883,  pi.  61,  figs.  23-25. 

Martinia  prematura  Herrick,  Geol.  Ohio,  VII,  1895,  pi.  23,  fig.  12. 

Spirifer  proBmaturus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  37, 
pi.  36,  figs.  23-25. 

Loo,  Meadville  and  Oil  Creek,  Pennsylvania. 

Eeticularia  psendolineata  (Hall).  Burlington-Keoknk  (L.  Carb.). 

Spirifer  pseudolineatus  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  645,  j>l.  20, 
fig.  4.— f  Herrick,  Bull.  Geol.  Soc.  America,  II,  1891,  p.  45,  pi.  1,  fig.  18.— Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  21,  37,  pi.  36,  figs.  28-30. 

Spirifera  liueatoides  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  p.  645. 

Spirifera  psendolineata  Saflbrd,  Geol.  Tennessee,  1869,  p.  360. — Hall,  Second 
Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  61,  figs.  28-30. 

Reticularia  psendolineata  Waagen,  Palseontologica  ludica,  Ser.  XIII,  I,  1883, 
p.  542. 

Spirifera  lineatoides  and  psendolineata  Keyes,  Geol.  Survey  Missouri,  Y,  1895, 
pp.  81, 82,  pi.  40,  fig.  6. 

Loc.  Keokuk,  Iowa;  Warsaw,  Illinois;  Crawfordsville,  Indiana;  Missouri. 

Ob8.  See  R.  perplexa  (McChesney). 

Reticularia  setigera  (Hall).  Easkaskia  (L.  Garb.). 

Spirifer  setigerus  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  705,  pi.  27,  fig.  4.— 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  21, 37,  pi.  36,  figs.  26, 27. 

Spirifera  setigera  Hall  and  Whitfield,  King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV, 
1877,  p.  270,  pi.  5,  figs.  17, 18.— Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883, 
pi.  61,  figs.  26,  27.— Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  83. 

Reticularia  setigera  Waagen,  Palaoontologica  Indica,  Ser.  XIII,  I,  1883,  p.  542. 

Loo,  Kaskaskia  and  Chester,  Illinois;  Caldwell  and  Crittenden  counties,  Ken- 
tucky ;  Oquirrh  Mountains,  Utah. 

Obs,  See  R.  translata. 

Reticularia  snbundifera  (Meek  and  Wortben).  Hamilton  (Dev.)- 

Spirifera  suhundifera  Meek  and  Worthen,  Geol.  Survey  Illinois,  III,  1868;  p.  434, 
pi.  10,  fig.  5.  « 
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Reticnlaria  snbundifera  (Meek  aud  Worthen) — Continued. 

Spirifera  (M.)  nndifera  var.  snbundifera  Walcott,  Mon.  U.  8.  Geol.  Survey,  VIII, 

1884,  p.  145. 
Loc.  Rook  Island,  Illinois. 

Beticnlaria  (?)  temeraria  (Miller).  Lower  Carboniferous. 

Spirifera  temeraria  Miller,  Jour.  Cincinnati  8oc.  Nat.  Hist.,  lY,  1881,  p.  314,  pi. 

7,  fig.  9. 
Loc,  Lake  Valley  mining  district,  New  Mexico. 

Eeticnlaria  tenuiflpinata  (Herrick).  Waverly  (L.  Garb.). 

Spirifera  (Martinia)  tennispinata  Herrick,  Bnll.  Denison  Univ.,  IV,  1888,  p.  27, 

pi.  2,  fig.  4. 
Spirifer  tennispinatos  Herrick,  Geol.  Ohio,  VII,  1895,  pi.  15,  fig.  4. 
Loo,  Granville,  Ohio. 

Eeticnlaria  translata  (Swallow).  Kaskaskia  (L.  Garb.). 

Spirifera  translata  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p.  85. 

Loo,  Cheeter,  Illinois;  St.  Marys,  Missouri. 

Ob8,  Regarded  by  Keyes  as  a  synonym  for  R.  setigera. 

BETZIA  King.  Genotype  Terebratula  adrieni  de  Yemeuil. 

Retzia  King,  Mon.  Permian  Fossils,  Pal.  Soc.,  1850,  p.  137.— Hall,  Sixteenth  Rep. 
N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  53,  figs.  1-3  on  p.  55.— Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  103,  figs.  80-100  on  pp.  106, 107  ;— 
Thirteenth  Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  787. 

Obs.  It  is  very  probable  that  all  of  the  species  here  referred  to  Retzia  will  prove 
to  belong  to  other  genera. 

Betzia  altirostris  White =Eumetria  altirostris. 
Betzia  cMoe  Billings=Parazyga  hirsuta. 

Betzia  ( ?)  droiQaris  Miller.  Chouteau  (L.  Garb.). 

Retzia  circularis  Miller,  Eighteenth  Ann.  Rep.  Geol.  Survey  Indiana,  1894,  p.  316, 

pi.  9,  figs.  32-34. 
Loc,  Sedalia,  Missouri. 

Betzia  compressa  Meek=Hustedia  mormoni. 
Betzia  dubia  Billing8=Treinatospira  dubia. 
Betzia  electra  Billings =Bhynchospira  electra. 
Betzia  eugenia  Billings =Bhynchospira  eugenia. 
Betzia  evax  Hall=Hom(BOspira  evax. 
Betzia  formosa  Whitfield =Bhynchospira  formosa. 

Eetaa  (?)  grannlifera  Meek.  Lorraine  (Ord.). 

Retzia  (Trematospira)  grannlifera  Meek,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1872, 

p.  318  J— Pal.  Ohio,  I,  1873,  p.  128,  pi.  11,  fig.  6. 
Trematospira  ( f )  grannlifera  Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  61. 
Loc,  Cincinnati,  Ohio. 
Ob8,  This  species  is  probably  a  rhynchonelloid. 

Betzia  liipx>olyte  Billings  ==  Trematospira  hippolyte. 

Eetzia  (?)  jameuana  Bathbun.  Middle  Devonian. 

Retzia  jamesiana  (Hartt)  Rathbun,  Bull.  Buffalo  Soc.  Nat.  Hist.,  1, 1874,  p.  243, 

pi.  10,  figs.  23,  27-38. 
Eetzia  f  Jamesiana  Derby,  Archives  do  Museu  Nacional  do  Rio  de  Janeiro,  IX, 

1890,  p.  79. 
Retzia  cf.  jamesiana  A.  Ulrich,  N.  Jahrb.  f.  Mineral.,  Beilageband,  VIII,  1892,  p. 

68,  pi.  4,  fig.  14. 
Loe,  Erere  and  Rio  Maecnru,  Province  of  Para,  Brazil ;  Bolivia. 
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Retzia  marcyi  Sliamard=:Eiimetria  marcyi. 
Betzia  meekana  Shamard=Hu8tedia  meekana. 
Betzia  mormoDi  Marcoa=:Hast6dia  mormoni. 
Betzia  osagensis  SwalIow=AcamboDa  osagensis. 
Betzia  papiUata  Shumard=Hastedia  papillata. 

Betzia  (?)  plicata  Miller.  Chouteau  (L.  Carb.)« 

Retzia  plicata  Miller^  Eighteenth  Ann.  Rep.  Geol.  Survey  Indiana,  1894;  p.  316^ 

pi.  9,  figs.  29-31. 
Loc.  Sedalia,  Missouri. 

Eetzia  polypleura  A.  Winchell.  Portage  (Dev.). 

Retzia  polypleura  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1862,  p.  406. 
Loc,  Port  aux  Barques,  Michigan. 

Eetzia  (?)  popeana  Swallow.  ?  Chouteau  (L.  Carb.). 

Retzia  ( f )  popeana  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  p.  654. 
Loc*  Locality  and  formation  not  given. 

Betzia  punctulifera  Shumard=Hustedia  mormoni. 
Betzia  radialis  Walcott  (non  Phillips) =Hu8tedia  mormoni. 
Betzia  sexplicata  White  and  Whitlield=Ptycho8pira  sexplicata. 
Betzia  sobrina  Beecher  and  Clarke=Hom0BO8pirasobrina. 

Retzia  (?)  subglobosa  Hall.  Schoharie  (Dev.). 

Rhynchospira  subglobosa  HaU,  Pal.  New  York,  IV,  1867,  p.  421,  pi.  63,  figs.  23-26.— 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  49,  fig.  22. 
Retzia  subglobosa  Miller,  N.  American  Geol.  and  Pal.,  1889,  p.  367. 
Loc.  Schoharie,  New  York. 

Betzia  subglobosa  McChe8ney=Hustedia  mormoni. 
Betzia  triangularis  Miller =Hu8tedia  triangularis. 
Betzia  vera  Hall=Eumetria  marcyi. 
Betzia  vera  costata  Hall=Eumetria  marcyi  costata. 
Betzia  verneuiliana  Hall=Eumetria  marcyi. 
Betzia  ?  wardiana  Bathbun=Trigeria  wardiana. 
Betzia  woosteri  White =Eumetria  woosteri. 

RHIKOBOLUS  Hall.    Genot.  Bhynobolus  sp.  H.  =  ?Oboius  galtensis  Bill. 

Rhyuobolus  Hall,  Notes  on  some  New  or  Imperfectly  Known  Forms  among  the 
Brachiopoda,  1871,  p.  5;— Ibidem,  1872,  p.  5,  pi.  13,  fig.  10 ;— Twenty-third 
Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1873,  p.  247,  pi.  13,  fig.  10.— Waagen,  Pal». 
ontologica  Indica,  Ser.  XIII,  I,  1885,  p.  761. — HaU  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  I,  1892,  pp.  44,  46,  164 ;— Eleventh  Ann.  Rep.  N.  Y.  State 
Geologist^  1894,  p.  239. 

Ehinobolas  davidaoni  Hall  and  Clarke.  Niagara  (Sil.). 

Rhinobolus  davidsoni  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  45, 

176,  pi.  4B,  figs.  10-12. 
Loc,  Near  Grafton,  Wisconsin. 

Rhinobolus  galtensis  (Billings).  Ouelph  (Sil.). 

Obolus  galtensis  Billings,  Pal.  Fossils,  I,  1862,  p.  168,  fig.  153. 

Obolellina  galtensis  Billings,  Canadian  Nat.  Geol.,  VI,  1871,  p.  222; — Ibidem, 

1872,  p.  328. 
Trimerella  minor  Dall,  American  Jour.  Conch.,  VII,  1871,  p.  83,  pi.  11,  fig.  6. 
fRhynobolns  sp.  f  Hall,  Twenty-third  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1873, 

p.  247,  pi.  13,  fig.  10. 
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EhinobolnB  g^tensis  (Billings) — Continued. 

Trimerella  ( f )  galtensis  Davidson  and  King^  Qaart.  Jonr.  Geol.  Soo.  London, 

XXX,  1874,  p.  151,  pi.  18,  fig.  13;  pi.  19,  fig.  4. 
Bhynobolns  galtensis  Whiteaves,  Pal.  Fossils,  III,  1884,  p.  7,  pi.  2,  fig.  1 ;  pi.  8, 

fig.  3.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  45,  pi.  4B,  figs.  7-9. 
Loc,  Quit,  Elora,  Hespelar,  and  Durham,  Ontario. 

EHIPIBOMELLA  CBhIert.      Genotype  Terebratula  raichelini  L'fiveill^. 

Bhipidomjs  CEhlert  (non  Wagnor,  1844),  Fischer's  Manael  de  Concbyliologie, 
1887,  p.  1288.— Hall,  Bull.  Geol.  Soc.  America,  I,  1889,  p.  21. 

Rhipidomella  CEhlert,  Journal  de  Conchyliologie,  1891,  p.  372. — Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  209 ;— Eleventh  Ann.  Rep.  N.  Y.  State 
Geologist,  1894,  p.  271. 

Bhipidomella  alsa  Hall.  Schoharie  (Dev.). 

Orthis  alsus  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  33;— Pal. 

New  York,  IV,  1867,  p.  36,  pi.  4,  figs.  2-7. 
Rhipidomella  alsa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  225. 
Loo,  Albany  County,  New  York. 
Obs.  Probably  a  synonym  for  R.  peloris  Hall. 

Bhipidomella  assimiliB  Hall.  Lower  Helderberg  (Dev.). 

Orthis  assimilis  Hall,  Pal.  New  York,  III,  1859,  p.  175,  pi.  15,  fig.  1. 
Rhipidomella  assimilis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  224. 
Loc.  Schoharie,  New  York. 

BhipidomeUa  hnrlingtonensifl  Hall.  Burlington  (L.  Garb.). 

Orthis  michelini  var.  burlingtonensis  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858, 

p.  596,  pi.  12,  fig.  4. 
Rhipidomella  burlingtonensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892, 

p.  225,  pi.  6A,  fig.  13;  pi.  20,  figs.  5,  6. 
Orthis  burlingtonensis  Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  63,  pi.  38,  fig.  7. 
Loc.  Burlington,  Iowa;  Quincy,  Illinois ;  Hannibal,  Missouri. 

Rhipidomella  circnliu  Hall.  Olinton  (Sil.). 

Orthis  circulus  Hall,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  71,  fig.  1;— Pal.  New 
York,  II,  1852,  p.  56,  pi.  20,  fig.  6.— Billings,  Canadian  Nat.  Geol.,  I,  1856,  p. 
134,  pi.  2,  fig.  1. 

Rhipidomella  circulus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  210, 
224,  pi.  6A,  figs.  1,  2. 

Loc.  Reynales  Basin,  New  York;  Hamilton,  Ontario. 

Ehipidomella  clarkensifl  (Swallow).  Keokuk  (L.  Garb.). 

Orthis  clarkensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p.  81. 
Rhipidomella  clarkensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  225. 
Loc.  Clark  County,  Missouri. 
Obi,  Keyes  regards  this  species  as  a  synonym  for  Schizophoria  swallovi. 

Bhipidomella  cleobis  Hall.  .     Onondaga  (Dev.). 

Orthis  cleobis  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  35;— 

Pal.  New  York,  IV,  1867,  p.  41,  pi.  5,  tigs.  9, 10. 
Rhipidomella  cleobis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  225. 
Loc,  Williamsyille  and  Clarence,  New  York. 

Ehipidomella  cumberlandiflB  Hall.  Oriskany  (Dev.). 

Orthis  cumberlandiae  Hall,  Pal.  New  York,  III,  1859,  p.  481,  pi.  95A,  figs.  20,  21. 
Rhipidomella  cumberlanditB  Hall  and  Clarke,  Pal.  New  York,  Vin,  Pt.  I,  1892, 

p.  225. 
Loc.  Cumberland,  Maryland. 
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Rhipidomella  (?)  cnneata  (Owen).  Hamilton  (Dev.). 

Orthis  ouneata  Owod,  Geol.  Sarvey  WiBOonsin,  Iowa,  and  Minnesota,  1852,  p. 

585,  pi.  3A,  fig.  10. 
Rhipidomella  cnneata  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  I,  1892,  p.  225. 
Loc,  New  Bn£falo,  Iowa 

Rhipidomella  cydas  Hall.  Marcellns  and  Hamilton  (Dev.). 

OrthU  cyclae  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p.  78;— 

Pal.  New  York,  IV,  1867,  p.  52,  pi.  7,  figs.  2,  3. 
RhipidomeUa  cyclas  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  225. 
Ja>c,  York,  Pavilion,  Bellona,  etc..  New  York. 

Rhipidomella  dalyana  (Miller).  Burlington  (L.  Garb.). 

Orthis  dalyana  Miller,  Joiir.  Cincinnati  Soc.  Nat.  Hist.,  IV,  1881,  p.  313,  pi.  7,  fig.  8. 
RhipidomeUa  dalyana  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  225. 
Loc,  Lake  Valley  mining  district.  New  Mexico. 

Rhipidomella  diBcns  Hall.  Lower  Helderberg  (Dev.). 

Orthis  discus  Hall,  Pal.  New  York,  III,  1859,  p.  165,  pi.  lOA,  figs.  7-12. 
RhipidomeUa  discns  HaU  and  Clarke,  Ibidem,  VIII,  Pt.  I,  1892,  pp.  210,  225. 
Loo,  Hudson,  CatekiU,  etc..  New  York;  Square  Lake,  Maine. 

Rhipidomella  dubia  Hall.  St.  Louis  (L.  Garb.). 

Orthis  dubius  HaU,  Trans.  Albany  Institute,  IV,  1858,  p.  12.— Whitfield,  BuU. 

American  Mus.  Nat.  Hist.,  I,  1882,  p.  45,  pi.  6,  figs.  1-^.— HaU,  Twelfth  Rep. 

State  Geol.  Indiana,  1883,  p.  324,  pi.  29,  figs.  1-^. 
Orthis  cooperensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p.  82. 
Rhipidomella  dubia  Hall  aud  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  210, 

225,  pi.  6A,  figs.  18-22. 
Orthis  dubia  JCeyes,  Geol.  Survey  Missouri,  V,  1895,  p.  64. 
Loc.  Spergen  Hill  and  Bloomington,  Indiana;  Alton,  Appanoose,  etc.,  Illinois; 

BoonvUle  and  Barretts  Station,  Missouri;  Keokuk,  Iowa;  Caldwell  County, 

Kentucky. 
Ob8.  Typical  examples  of  R.  cooperensis  have  been  studied  in  Professor  Hall's 

coUection. 

Rhipidomella  eminens  Hall.  Lower  Helderberg  (Dev.). 

Orthis  eminens  HaU,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  42,  figs. 

I,  2 ;— Pal.  New  York,  III,  1859,  p.  167,  pi.  11,  figs.  7-14. 

RhipidomeUa  eminens  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 

210,  225. 
Loc.  Schoharie,  Carlisle,  etc..  New  York. 

Rhipidomella  goodwini  (Kettelroth).  Hamilton  (Dev.). 

Orthis  goodwini  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Sur- 
vey, 1889,  p.  39,  pi.  17,  figs.  30-32. 
Loc.  FaUs  of  Ohio. 

Rhipidomella  hartti  (Eathbun).  Middle  Devonian. 

Orthis  hartti  Rathbuo,  Proc.  Boston  Soc.  Nat.  Hist.,  XX,  1879,  p.  23. 
Loc,  Province  of  Para,  Brazil. 

Rhipidomella  hybrida  (Sowerby).  Niagara  (Sil.). 

Orthis  hybrida  Sowerby,  Murchison's  Silurian  System,  1839,  p.  630,  pi.  13,  fig. 
11.— HaU,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  105,  fig.  7 ;— Pal.  New  York. 

II,  1852,  p.  253,  pi.  52,  fig.  4.— Roemer,  Die  Silurische  Fauna  des  West.  Ten- 
nessee, 1860,  p.  63,  pi.  5,  fig.  6. — Meek  and  Worthen,  Geol.  Survey  Illinois, 
1868,  p.  371,  pi.  7,  fig.  7.— Hall,  Twenty-eighth  Rep.  N.  Y.  State  Mus.  Nat. 
Hist.,  1879,  p.  149,  pi.  21,  figs.  18-25 ;— Eleventh  Rep.  State  Geol.  Indiana, 
1882,  p.  285,  pi.  21,  figs.  18-25 ;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  36, 
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Shipidomella  hybrida  (Sowerby) — Continued. 

figs.  1-5.— Foerste,  Bull.  Deuison  Univ.,  1, 1885,  p.  83,  pi.  13,  fig.  lO.—Beecber 

and  Clarke,  Mem.  N.  Y.  State  Mus.,  1, 1889,  p.  17,  pi.  1,  figs.  13-18.— Nettelroth, 

Kentucky  Fossil  Shellsi  Mem.  Kentucky  QeoLISurvey,  1889,  p.  39,  pi.  32,  figs. 

32-35. 
Orthis  hybrida  f  Hall,  Trans.  Albany  Institute,  IV,  1863,  p.  209. 
Rbipidomella  hybrida  HaU  and  Clarke,  Pal.  New  York,  VIII,  Ft.  1, 1892,  pp.  210, 

224,  pi.  6,  figs.  1-5. 
Orthis  (Rhipidomella)  hybrida  Foerste,  Oeol.  Ohio,  YII,  1895,  p.  584,  pi.  25,  fig.  10. 
Xoc.  Europe;  Lockport,  etc.,  New  York;  Waldron,   Indiana;   Dayton,  Ohio; 

LonisviUe,  Kentucky;  Perry  County,  Tennessee;  Perry  County,  Missouri; 

Arisaig,  Nova  Scotia  (Ami). 

Bhipidomella  idonea  Hall.  Hamilton  (Dev.). 

Orthis  idonea  Hall,  Pal.  New  York,  IV,  1867,  p.  52,  pi.  63,  figs.  1-5. 
Rhipidomella  idonea  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  225. 
Loc,  Moscow  and  Eighteen  Mile  Creek,  New  York. 

Ehipidomella  inca  (d'Orbigny).  Devonian. 

Orthis  inca  d'Orbigny,  Voyage  dans  TAm^rique  M6ridionale,  Pal.,  1842,  p.  38. 
Spirifer  inca  d'Orbigny,  Ibidem,  1842,  pi.  2,  figs.  10-12. 
Loc,  Cochabamba,  Bolivia. 

Ehipidomella  lencoda  Hall.  Hamilton  (Dev.). 

Orthis  leucosia  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p.  80;— 

Pal.  New  York,  IV,  1867,  pp.  48,  63,  pi.  7,  fig.  4;  pi.  8,  figs.  9,  10;— Second 

Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  36,  fig.  16. 
RhipidomeUa  leucosia  HaU  and  Clarke,  Pal.  New  York,  VUI,  Pt.  1, 1892,  p.  225, 

pi.  6,  fig.  16;  pi.  6A,  fig.  9. 
Loo,  Eighteen  Mile  Creek,  Canandaigua  Lake,  etc..  New  York;  Cumberland, 

Maryland. 

Bhipidomella  livia  (Billings).  Gorniferous  (Dev.). 

Orthis  livia  Billings,  Canadian  Journal,  n.  ser.,  V,  1860,  p.  267,  figs.  14-16;— 
Geol.  Canada,  1863,  p.  369,  fig.  385.— Hall,  Pal.  New  York,  IV,  1867,  p.  88, 
pi.  5,  fig.  4.— Billings,  Pal.  Fossils,  II,  1874,  p.  32,  figs.  14-16.— Nettelroth, 
Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  40,  pi.  16, 
figs.  23, 24;  pi.  17,  tfs^.  33-35. 

RhipidomeUa  Uvia  HaU  and  Clarke,  Pal.  New  York,  VUI,  Pt.  1, 1892,  p.  225. 

Loo,  Walpole,  Ontario;  New  York;  Columbus,  Ohio;  FaUs  of  Ohio;  Indian 
Cove,  Gasp^. 

Bhipidomella  lucia  (Billings).  Oriskany  (Dev.). 

Orthis  lucia  BiUings,  Pal.  Fossils,  II,  1874,  p.  35,  pi.  3,  fig.  4. 

RhipidomeUa  lucia  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  225. 

Loo,  Indian  Cove,  Gasp6. 

Bhipidomella  media  (Shaler).  Anticosti  (Sil.). 

Orthis  media  Shaler,  BnU.  Mus.  Comp.  Zool.,  4,  1865,  p.  65. — Billings,  Cata- 
logue SUnrian  Fossils  of  Anticosti,  1866,  p.  41. 
Loc,  Anticosti. 

Bhipidomella  michelini  (I/fiveill^).  Waverly  (L.  Garb.). 

Terebratula  mioheUni  L'£veiU€,  M^m.  Soci^t^  G^ol.  de  France,  II,  1835,  p.  39, 

pi.  2,  figs.  14-17. 
Orthis  micheUni  YandeU  and  Shumard,  Cont.  Geol.  Kentucky,  1847,  p.  21. — 

A.  WincheU,  Proo.  Acad.  Nat.  Sci.  Philadelphia,  1865,  p.  116. 
Orthis  michelini  f  A.  Winohell,  Proo.  American  PhUosophical  Soc.,  XII,  1870,  p. 

251.— Hall,  Second  Asm.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  36,  figs.  19-21. 
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Shipidomella  michelini  (Uifiveill^) — Continued. 

RhipidomeUa  michelini  HaU  and  Clarke,  Pal.  New  York,  YUI,  Pt.  I,  1892,  pp. 

194,  225,  pi.  6A,  fig.  12. 
Loo,  Soath  of  Louisville,  and  near  Lebanon,  Kentucky;  Newark,  GranyiUe, 

etc.,  Ohio ;  Shafers,  Pennsylvania ;  Lake  Valley  mining  district.  New  Mexico. 
Ohs,  It  is  probable  that  the  American  identifications  of  this  species  are  the 

same  as  R.  oweni  Hall  and  Clarke. 

Rhipidomella  nuBsonrienBis  (Swallow).  Ghoateaa  (L.  Garb.). 

Orthis  missouriensis  Swallow  (non  Shumard,  1855),  Trans.  St.  Louis  Acad.  Sci.,  I, 

1860,  p.  639. 
RhipidomeUa  missouriensis  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  1, 1892, 

p.  225,  pi.  6A,  figs.  16, 17. 
Loc,  Cooper  and  Marion  counties,  Missouri. 

Rhipidomella  (!)  mitis  (Hall).  Schoharie  (Dev.). 

Orthis  mitis  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  186S,  p.  34;— Pal. 

New  York,  IV,  1867,  p.  37. 
Xoo.  Albany  and  Schoharie  counties,  New  York. 

RhipidomeUa  mnscolosa  Hall.  Oriskany  (Dev.). 

Orthis  musculosa  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  46;— Pal. 

New  York,  III,  1859,  p.  409,  pi.  91,  figs.  1-3;  pi.  95,  figs.  1-7. 
Rhipidomella  musculosa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 

190, 210,  225,  pi.  6A,  fig.  5. 
Loc,  Schoharie  and  Albany  counties,  New  York;  Cumberland,  Maryland. 

Rhipidomella  nevadaensis  (Meek).  Carboniferous. 

Orthis  michelini  (non  L']^veill6)  var.  Meek,  King's  U.  S.  Geol.  Expl.  40th  Pari., 

IV,  1877,p.  63,pl.7,  fig.l. 
Orthis  nevadensis  Meek,  Ibidem,  1877;  end  of  description. 
Rhipidomella  nevadensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 

p.  225. 
Loc.  White  Pine  district,  Nevada. 

Rhipidomella  oblata  Hall.  Lower  Helderberg  (Dev.). 

Orthis  oblata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  41,  figs. 
l-5;-Pal.  New  York,  III,  1859,  p.  162,  pi.  10,  figs.  1-22. —Whitfield,  Geol.  Wis- 
consin, IV,  1882,  p.  320,  pi.  25,  figs.  1,  2. 

RhipidomeUa  oblata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  210, 
225,  pi.  6A,  figs.  3,  4. 

Loc.  Schoharie,  Carlisle,  Hudson,  etc.,  New  York;  Waunakee,  Wisconsin. 

Rhipidomella  oblata  emarginata  (Hall).  Lower  Helderberg  (Dev.). 

Orthis  oblata  var.  emarginata  Hall,  Pal.  New  York,  III,  1859,  p.  164,  pi.  lOA, 

figs.  4-6. 
Loc.  Cumberland,  Maryland. 

Rhipidomella  oceasus  Hall.  Kinderhook  (L.  Garb.). 

Orthis  oceasus  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p.  111. 
Rhipidomella  oceasus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  225. 
Loc,  Rock  ford,  Indiana. 
Oh$.  Compare  with  R.  thiemei  White. 

Rhipidomella  oweni  Hall  and  Olarke.  Waverly  (L.  Garb.). 

Orthis  (Rhipidomella)  oweni  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892, 

p.  342,  pi.  6,  figs.  19-21. 
Loc,  Buttonmould  Knobs,  south  of  Louisville,  Kentucky. 
ObB.  See  R.  michelini  UEveill^. 
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Khipidomella  peoosi  (Marcon).  Upper  Carboniferoas. 

Orthis  pecosi  Marcon,  Geol.  N.  America,  Febmary  1858,  p.  48,  pi.  6,  fig.  14. — 
White,  Wheeler's  Expl.  Survey  west  100th  Meridian,  IV,  1875,  p.  125,  pi.  9, 
fig.  5.— Kayser,  Kichthofen's  China,  IV,  1883,  p.  177,  pi.  24,  fig.  1.— Waagen, 
PalflBontologica  Indica,  Ser.  XIII,  I,  1884,  p.  573,  pi.  56,  figs.  1-3.— White, 
Thirteenth  Rep.  State  Geol.  Indiana,  1884,  p.  129,  pi.  32,  figs.  20-22.— Keyes, 
Geol.  Survey  Missouri,  V,  1895,  p.  64. — Smith,  Proc.  American  Phil.  Soc, 
XXXV,  1897,  p.  27  (extract). 

Orthis  carbonaria  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  June,  1858,  p.  218. — 
Meek,  Final  Rep.  U.  S.  Geol.  Survey  Nebraska,  1872,  p.  173,  pi.  1,  fig.  8.— 
Meek  and  Worthen,  Geol.  Survey  Illinois,  V,  1873,  p.  571,  pi.  25,  fig.  4.— Hall, 
Second  Ann.  Rep.  N.  T.  State  Geol.,  1883,  pi.  37,  figs.  1-4. 

Orthis  sp.  nndet.  Meek,  Pal.  California,  I,  1864,  p.  10,  pi.  2,  fig.  5. 

Rhipidomella  pecosi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  210, 
226,  pi.  7,  figs.  1-4. 

Loc,  Throughout  the  Upper  Carboniferous  of  North  America;  Lo-Ping,  China; 
Amb,  India. 

Bhipidomella  peloris  Hall.  Schoharie  (Dev.)* 

Orthis  peloris  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  32;— 

Pal.  New  York,  IV,  1867,  p.  34,  pi.  4,  figs.  1,  8-10. 
Rhipidomella  peloris  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  225, 

pi.  6A,  fig.  6. 
Loe,  Clarksville  and  Knox,  New  York. 
Oba.  Probably  the  same  as  R.  alsa  Hall. 

Bhipidomella  penelope  Hall.  Hamilton  (Dev.). 

Orthis  penelope  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p.  79, 
figs.  1,  2;— Pal.  New  York,  IV,  1867,  p.  50,  pi.  6,  fig.  2;— Second  Ann.  Rep. 
N.  Y.  State  Geol.,  1883,  pi.  36,  figs.  6-13. 

Rhipidomella  penelope  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 
211,  225,  pi.  6,  figs.  6-13;  pi.  6A,  fig.  10  (til). 

Loc.  Hamburg,  Alexander,  Pavilion,  York,  Moscow,  etc..  New  York. 

Bhipidomella  penniana  (Derby).  Upper  GarboDiferous. 

Orthis  penniana  Derby,  Bull.  Cornell  Univ.,  I,  1874,  p.  26,  pi.  5,  figs.  13, 15, 17, 

19-22;  pi.  8,  fig.  2. 
Rhipidomella  penniana  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp. 

210,  225,  pi.  7,  figs.  5-10. 
Loc,  Bomjardim  and  Itaituba,  Brazil. 

Bhipidomella  pennsylvanica  (Simpson).  Chemung  (Dev.)* 

Orthis  pennsylvanica  Simpson,  Trans.  American  Philosophical  Soc,  n.ser.,  XVI, 

1889,  p.  437,  fig.  1. 
Loc.  Tioga  and  McKean  counties,  Pennsylvania. 

Bhipidomella  rhjrnohonelliformifl  (Shaler).  Anticosti  (Sil.). 

Orthis  rhynchonelliformis  Shaler,  Bull.  Mus.  Comp.  Zool.,  4, 1865,  p.  66. — ^BiU- 

ings.  Catalogue  Sil.  Foss.  Anticosti,  1866,  p.  42. 
Loc.  Anticosti. 
Ob$.  Probably  a  variety  of  Rhipidomella  uberis  (BiUings). 

Bhipidomella  semele  Hall.  Onondaga  (Dev.). 

Orthis  semele  Hall,  Sixteenth  Rep.  N.  Y.  State' Cab.  Nat.  Hist.,  1863,  p.  34;— Pal. 

New  York,  IV,  1867,  p.  40,  pi.  5,  figs.  7,  8. 
RhlpidomeHa  semele  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  225. 
Loc,  Erie  County,  New  York ;  Columbus,  Ohio. 
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Bhipidomella  solitaria  Hall.  Hamilton  (Dev.). 

Orthis  solitaria  Hall,  Thirteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1860,  p. 

80;— Pal.  New  York,  IV,  1867,  p.  45,  pi.  7,  fig.  1. 
Rhipidomella  solitaria  HaU  and  Clarke,  Pal.  New  York,  YIII,  Pt.  I,  1892,  p.  225. 
Ja>c,  York,  New  York. 

Bhipidomella  suboiroaliiB  (Simpson).  Clinton  (Sil.). 

Orthis  subcircnla  Simpson,  Trans.  American  Philosophical  Soo.,  n.  ser.,  XVI, 

1889,  p.  437,  fig.  2. 
Loc,  Mifflin  and  Huntington  coonties,  Pennsylvania. 

Rhipidomella  subelliptica  (White  and  Whitfield ).    Kinderhook  (L.  Garb.). 

Orthis  subelliptica  White  and  Whitfield,  Proc.  Boston  Soc.  Nat.  Hist..  YIII, 

1862,  p.  292. 
RhipidomeUa  subelliptica  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  I,  1892, 

p.  225. 
Loc.  Burlington,  Iowa. 

Rhipidomella  snborbicnlaris  Hall.  Hamilton  (Dev.). 

Orthis  suborbicularis  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  486,  pi.  2,  fig.  1. 
Rhipidomella  suborbicularis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 

p.  225. 
Loc.  Rock  Island,  Illinois. 

Rhipidomella  thiemei  (White).    Chemung  (Dev.)  and   Kinderhook  (L. 

Garb.). 

Orthis  thiemii.  White,  Jour.  Boston  Soc.  Nat.  Hist.,  VII,  1860,  p.  231;— Twelfth 
Rep.  Hayden's  U.  S.  Geol.  Survey  Terr.,  1883,  p.  164,  pi.  41,  fig.  4. 

Orthis  thiemii  f  Hall,  Pal.  New  York,  IV,  1867,  p.  63,  pi.  8,  fig.  2. 

RhipidomeUa  thiemii  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  I,  1892,  p.  225, 
pi.  6A,  figs.  14, 15. 

Loc.  Burlington,  Iowa;  In  the  Chemung  group  at  Leon,  Napoli,  and  New  Albion, 
New  York. 

Rhipidomella  tnhnlistriata  Hall.  Lower  Helderberg  (Dev.). 

Orthis  tubulostriata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  42;— 

Pal.  New  York,  III,  1859,  p.  166,  pi.  11,  figs.  1-6. 
Rhipidomella  tubulostriata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892, 

pp.  210,  225. 
Loc.  Albany  County,  New  York. 

Rhipidomella  uberis  (Billings).  Anticosti  (Sil.). 

Orthis  sequivalvis  Shaler  (non  Hall,  1847),  Bull.  Mus.  Comp.  Zool.,  4, 1865,  p.  66. 
Orthis  uberis  Billings,  Catalogue  Sil.  Foss.  Anticosti,  1866,  p.  42. 
Rhipidomella  uberis  HaU  and  Clarke,  Pal.  New  York,  YIII,  Pt.  I,  1892,  p.  224. 
Loc.  Anticosti. 
Oh8.  See  Rhipidomella  rhynchonelliformis  (Shaler). 

Rhipidomella vannxemi Hall.  CorniferonsHamilton  (Dev.). 

Orthis  vannxemi  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  135,  figs. 
1-7;— Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  487,  pi.  2,  figs.  2,  3.~Billing8, 
Canadian  Jour.,  Y,  1860,  p.  269.— A.  Winchcll,  Proc.  Acad.  Nat.  Sci.  Phila- 
delphia, 1862,  p.  409.— Billings,  Geol.  Canada,  1863,  p.  384,  fig.  417.— HaU, 
Pal.  New  York,  IV,  1867^  pp.  40,  47,  pi.  5,  fig.  6;  pi.  6,  fig.  3;— Second  Ann. 
Rep.  N.  Y.  State  Geol.,  1883,  pi.  36,  figs.  14,  15.— Nettelroth,  Kentucky  Fos- 
sil Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  45,  pi.  16,  figs.  4-6, 12-14.— 
Herrick,  Geol.  Ohio,  VXI,  1895,  pi.  20,  fig.  10. 
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thipidomella  vannxemi  Hall — Continued. 

Rhipidomella  vanuxemi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p. 

225,  pi.  6,  figs.  U,  15;  pi.  6A,  figs.  7,  8. 
Loc.  New  York;  Colambns,  Ohio;  Falls  of  Ohio;  Hock  Island,  Illinois ;  Bufifalo, 

Iowa;  Bosanquet,  Ontario;  Huron  group,  Port  anx  Barques,  Michigan. 

Uiipidomella  vanaxemi  pnlchella  (Herrick.)  Waverly  (L.  Garb.). 

Orthis  vanuxemi  var.  pnlchella  Herrick,  BuU.  Denison  Univ.,  Ill,  1888,  p.  38,  pi. 

5,  fig.  9. 
Orthis  vanuxemi  var,  gracilis  Herrick,  Geol.  Ohio,  VII,  1895,  pi.  21,  fig.  9. 
Loc.  Granville,  Ohio. 

IHTHCHOHELLA  Fischer  de  Waldbeim.    Genotype  B.  loxia  Fischer  de 

Waldheim. 

Rhynchonella  Fischer  de  Waldheim,  Notice  des  Fos.  Gouv.  Moscou,  1809,  p.  35, 
tab.  II,  figs.  5,  6.— Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist., 
1860,  p.  65. — Meek  and  Hayden,  Pal.  Upper  Missouri,  Smithsonian  Cont.  to 
Knowl.,  XIV,  172,  186^1,  p.  70.— Hall,  Pal.  New  York,  IV,  1867,  p.  332;— 
Twentieth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1867,  p.  269.- Dall,  American 
Jour.  Conch.,  VI,  1870,  p.  151 ;— Ibidem,  VII,  1871,  p.  70.— Billings,  Pal.  Fos- 
sils, II,  1874,  p.  35.— Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky 
Geol.  Survey,  1889,  p.  72.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 
pp.  177,  178;— Thirteenth  Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  822. 

Ihynohonella  SBnigma  (d'Orbigny).  Jurassic. 

Terebratula  {enygma  d'Orbigny,  Voyage  dans  PAm^rique  M6ridionale,  Pal.,  1842, 

p.  62,  pi.  22,  figs.  10-13. 
Terebratula  concinna  (non  Sowerby)  Bayle  and  Coquand,  M^m.  Soc.  G6ol. 

France,  ser.  ii,  IV,  1851,  p.  2:^,  pi.  8,  figs.  4-6. 
Rhynchonella  usnigma  Gottsche,  Palseontographica,  Suppl.,  Ill,  1878,  p.  34. 
Rhynohonella  cfr.  tenigma  Steinman.  Neues  Jahrb.  f.  Min.,  Beilageband,  1881, 

p.  253. 
Loc,  Guasco,  Coquimbo,  Dona  Ana,  Chile;  Copiapo,   Caracoles,  and  Iquique, 

Peru. 

Ihynohonella  SBquiplicata  Gabb.  Triassic. 

Rhynchonella  sequiplicata  Gabb,  G^ol.  Survey  California,  Pal.,  I,  1864,  p.  35, 

pi.  6,  tig.  37. 
Loc.  Cinnabar  district,  Humboldt  Mountain,  Nevada. 

Ihynchonella  aequiradiata  Miller=Oamarotoecbia  SBquiradiata. 
Ihyncbonella  jeqnivalvis  Hall =Lissopleura8equival vis. 
tbyncbonella  abrapta  Hall=Uneinulas  abruptus. 

Ihynohonella  acadiaensis  Davidson.  Upper  Carboniferous. 

Rhynchonella  acadiensis  Davidson,  Quart.  Jour.  Geol.  Soc.  London,  XIX,  186^ 

p.  172,  pi.  9,  fig.  16.— Dawson,  Acadian  Geol.,  3d  ed.,  1878,  p.  294,  fig.  94. 
Loc,  Brookfield,  Nova  Scotia. 

ihynchonella  aciuus  HaIl=Gamarot(£chia  acinus. 

thyncbonella  acinus  convexa  Foerste  =  Camarotoecbia  acinus  convexa. 

Ihynohonella  aeutiplicata  Hall.  Lower  Helderberg  (Dev.). 

RhynchoneUa  aeutiplicata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857, 
p.  73,  fig.  7;— Pal.  New  York,  III,  1859,  p.  232,  pi.  33,  fig.  3. 

Loc.  Schoharie,  New  York. 
Bull.  87 23 
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Shynohonella  (?)  acntiroBtris  Hall.  Ohazy  (Ord.). 

Atrypa  acntirostra  Hall,  Pal.  New  York,  I,  1847,  p.  21,  pi.  4  bU,  fig.  6. 
Rhynohonella  aoatirostris  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1869, 

p.  65. 
Loc,  Chazy,  New  York. 
Ohs.  This  species  is  referred  to  Zygospira  by  Whitfield. 

Bbyncbonella  ainsliei  Winchell=Bhynchotrema  ainsliei. 
Slijrnchonella  algeri  McChesney.  Upper  Carboniferous. 

Rhynohonella  algeri  McChesney,  New  Pal.  Fossils,  1860,  p.  51. 
Loc.  Near  New  Harmony,  Indiana. 

SbjrnchoneUa  allegania  Williams.  Cbemnng  (Dev.). 

Rhychonella  allegania  Williams,  Bull.  U.  S.  Geol.  Survey,  41,  1887,  p.  87,  pi.  4, 

figs.  1-8. 
Loo,  Olean  and  Little  (Genesee,  New  York;  Bradford,  Pennsylvania. 

Bbyncbonella  alta  Calvin =Pagnax  pagiias  alta. 
Ebyncbonella  altilis  Hall=Camarot(Bcbia  plena. 

Sbynchonella  altiplicata  Hall.  Lower  Helderberg  (Dev.). 

Rhynohonella  altiplicata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  72, 

figs.  1^;— Pal.  New  York,  III,  1859,  p.  231,  pi.  33,  fig.  2. 
Loo.  Albany  and  Schoharie  counties.  New  York. 

Bbyncbonella  alveata  Hall=:Centronella  alveata. 

Sbjrnchonella  ambigua  Calvin.  Middle  Devonian. 

Rhynchonella  ambigua  Calvin,  Bull.  U.  S.  Oeol.  and  Oeogr.  Survey  Terr.,  IV, 

1878,  p.  729. 
Loc.  Independence,  Iowa. 

Ebjrnohonella  andnin  Gottscbe.  Jurassic. 

Terebratula  senigma  (non  d'Orb.)  Darwin,  Geol.  Observations  South  America, 

1846,  pp.  215,  233,  pi.  5,  figs.  10-12.— Burmeister  and  Giebel,  Abh.  Naturf. 

Gessel.  Halle,  VI,  1862,  p.  128. 
Terebratula  subtetrfeda  (non  Davidson)  Conrad,  U.  S.  Astronomical  Exped. 

Southern  Hemisphere,  1855,  p.  282,  pi.  42,  fig.  8. 
Rhynchonella  anduin  Gottsche,  Palaeontographica,  Suppl.,  Ill,  1878,  p.  34,  pi.  4, 

figs.  4-7. 
Loc.  Iqnique,  Portezuelo  de  Manflas,  and  CordlUera  de  Dona  Ana,  Chile. 

Bbyncbonella  angnlata  Geinitz  (non  Linn^)=EnteIetes  bemiplicatns. 
Ebyncbonella  (?)  anticostiensiB  Billings.  Lorraine  (Ord.). 

Rhynchonella  anticostiensis  Billings,  Pal.  Fossils,  I,  1862,  p.  142,  fig.  119;— 

Geol.  Canada,  1863,  p.  211,  fig.  212. 
Rhynchonella  ( f )  anticostiensis  Winchell  and  Schnchert,  Minnesota  Geol.  Survey, 

III,  1893,  p.  464,  fig.  34. 
Rhynchonella  anticostiensis  var.  Whiteaves,  Pal.  Foss.,  Ill,  Pt.  Ill,  1897,  p.  179. 
Loc.  Auticosti;  Wilmington  and  Savanna,  Hlinois ;  Lattners,  Iowa;  Wieoonsin; 

Manitoba. 
Ohs,  Compare  with  R.  argenturbica  White. 

Ebyncbonella  (!)  antisiensis  (d'Orbigny).  Lower  Devonian. 

Terebratula  antisiensis  d'Orbigny,  Voyage  dans  I'Am^rique  M^ridionale,  Pal., 

1842,  p.  36,  pi.  2,  figs.  26-28. 
f  Rhynchonella  cf.  antisiensis  A.  Ulrioh,  N.  Jahrb.  f.  Mineral.,  Beilageband,  VIII, 

1892,  p.  57,  pi.  4,  figs.  1-7. 
Loc.  Cochabamba,  Tarabuco,  Bolivia. 
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Khynchonella  antonii  Oabb.  ?  Cretaceous. 

Rhynchonella  antonii  Gabb,  Jonr.  Acad.  Nat.  Sci.  Philadelphia,  2d  ser.,  lY,  1881, 

p.  299,  pi.  42,  fig.  10. 
Loe.  Cerro  de  San  Antonio,  and  near  Chota,  Peru. 

Shynchonella  arotirostrata  Swallow.  8t.  Louis  (L.  Garb.). 

Rhynchonella  arctiroetrata  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p.  84. 
Loo,  Cooper  County,  Missouri. 

Oh9,  Regarded  by  Keyes  as  a  synonym  for  R.  subcuneata  =  Camarophoria  sub- 
cnneata. 

Shynchonella  (?)  arg^ntea  Billings.  Anticosti  (Sil.). 

Rhynchonella  f  argentea  Billings,  Catalogue  Silurian  Fossils  Anticosti,  1866, 

p.  43. 
Loc,  Anticosti. 

Shynchonella  argenturbica  White=Ehynchotreta  inaBquivalvis. 
Bhynchonella  aspasia  Billings.  Lower  Helderberg  (Dev.). 

Rhynchonella  aspasia  Billings,  Proc.  Portland  Soc.  Nat.  Hist.,  1, 1863,  p.  Ill, 

pi.  3,  fig.  6. 
Xoc.  Square  Lake,  Maine. 

Shynchonella  harqnensis  A.  Winchell.  Marshall  (L.  Carb.). 

Rhynchonella  barquensis  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1862, 

p.  408. 
Loc.  Port  aux  Barques,  Michigan. 

Bhjmchonella  barrandi  Hall=GamarotOBchia  barrandei. 
Shynchonella  (?)  belliformiB  Nettelrotb.  Niagara  (Sil.). 

Rhynchonella  bellaforma  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky 

Geol.  Survey,  1889,  p.  73. 
Loc  Louisville,  Kentucky. 

Shynchonella  belemnitica  Quenstedt.  Jurassic. 

Rhynchonella  belemnitica  (Quenst.)  Moricke,  N.  Jahrb.  f.  Mineral.,  Beilageband, 

IX,  1894,  p.  61. 
For  locality  and  observations  see  R.  plicatissima. 

Shynchonella  hialveata  Hall.  Lower  Helderberg  (Dev.). 

Rhynchonella  f  bialveata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857, 

p.  73;— Pal.  New  York,  III,  1859,  p.  233,  pi.  34,  figs.  1-4. 
Loo,  Albany  County,  New  York ;  Square  Lake,  Maine. 

Shynchonella  (?)  hidens  Hall.  Clinton  (Sil.). 

Atrypa  bidens  Hall,  Pal.  New  York,  II,  1852,  p.  69,  pi.  23,  fig.  3. 
Rhynchonella  bidens  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  77. 
Loo,  LookxK>rt,  New  York. 

Shynchonella  (?)  hidentata  (Hisinger).  Niagara  (Sil.). 

Terebratnla  bidentata  Hisinger,  Kongl.  Svenska  Vet.-Akad.  Handl.,  fur  1825, 

1826,  p.  343,  pi.  7,  fig.  5. 
Atrypa  bidentata  Hall,  Pal.  New  York,  II,  1852,  p.  276,  pi.  57,  fig.  3. 
Rhynchonella  bidentata  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist ,  1859, 

p.  77. 
Zoe.  Lookport,  New  York. 

Bhynchonella  billingsi  Hall=Gamarotoechia  billingsi. 
Bhynchonella  booensis  Shamard=Leiorhynchus  booneuse. 
Bhynchonella  brevirostris  Billings =Anastrophia  brevirostris. 
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Bbynchonella  camerifera  A.  Winchell.  Marshall  (L.  Garb.). 

Rhynohonella  oamerifera  A.  Winchell,  Proo.  Acad.  Nat.  Sci.  Philadelphia,  1862, 

p.  408. 
Loc.  Port  aax  Barqnes,  Michigan. 

Ehynchonella  campbellana  Hall=Uncmulns  campbellanus. 

Bbynchonella  camora  HallsTrematospira  camnra. 

Ehynchonella  capax  Hall=Khynchotremacapax. 

Ehynchonella  capnt-testudinis  White=Gamarophoria  capat-testadinis. 

Ehynchonella  caracolensis  Gottsche.  Jurassic. 

Rhynchonella  caracolensis  Gottsche,  PalaBontographica,  Snppl.,  Ill,  1878,  p.  44, 
pi.  4,  fig.  8. — Steinman,  Neues  Jahrb.  f.  Mineral.,  Beilagebaud,  1881,  p.  253. — 
Moricke,  Ibidem,  Beilageband,  IX,  1894,  p.  61. 

Loc,  Iquiqne,  Chile;  Caracoles,  Bolivia. 

Ehynchonella  carbonaria  McChesney.  Upper  Garboniferoos. 

Rhynchonella  carbonaria  McChesney,  New  Pal.  Fossils,  1860,  p.  51. 
Loc,  Near  Farmington,  Illinois. 

Ehynchonella  carica  Hall=GamarotcBchia  carica. 
Ehynchonella  Carolina  Hall=Gainarotoechia  Carolina. 
Ehynchonella  castanea  Meek=Hypothyris  castanea. 
Ehynchonella  congregata  Hall=Gamarotoechia  congregata. 
Ehynchonella  contracta  Hall=Gainarotoechia  contracta. 
Ehynchonella  contracta  var.  saxatilis  Hall=Gamarot(Bchia  contracta 
saxatilis. 

Rhynchonella  coUetti  Miller.  Niagara  (Sil.). 

Rhynchonella  colletti  Miller,  Eighteenth  Ann.  Rep.  Geol.  Sanrey  Indiana,  1894, 

p.  311,  pi.  9,  figs.  8, 9. 
Loc,  Wabash,  Indiana. 

Rhynchonella  cooperenns  Shumard.  Kinderhook  (L.  Garb.). 

Rhynchonella  cooperensis  Shumard,  Geol.  Rep.  Missouri,  1855,  p.  204,  pi.  C, 

fig.  4. 
f Camarophoria  cooperensis  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  224, 

pi.  18,  tig.  6. 
Loc,  Cooper  County,  Missouri;  Eureka  district,  Nevada. 

Rhynchonella  (?)  corinthia  Billings.  Galciferoas  (Ord.). 

Rhynchonella  corinthia  Billings,  Pal.  Fossils,  I,  1865,  p.  220. 
Loo,  Table  Head,  Newfoundland. 

Ehynchonella   cuneata  Billings,  and    Hall  =  Ehynchotreta   coneata 

americana. 
Ehynchonella  dawsoniana  Davidson=Pagnax  dawsoniana. 

Rhynchonella  (1)  decemplicata  Sowerby.  Glinton  (Sil.). 

Rhynchonella  decemplicata  Foerste,  Proc.  Boston  Soc.  Nat.  Hist.,  XXIV,  1890, 

p.  320,  pi.  6,  figs.  23,  24. 
Loc,  England;  Cumberland  Gap,  Tennessee. 

Ehynchonella  dentata  Hall=Ehynchotrema  dentatum. 
Ehynchonella  dotis  Hall=:Ganiarot€echia  dotis. 

Rhynohonella  dryope  Billings.  Oriskany  (Dev.)« 

Rhynchonella  dryope  Billings,  Pal.  Fossils,  II,  1874,  p.  37,  pi.  3Ay  fig.  1. 
Loc,  Grand  Greve,  Gasp^. 
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JKhynchonella  dubia  Hall=Protorhyncha  dnbia. 
Ehynchonella  duplicata  Hall=Camarotoechia  dnplicata. 
Bhynchonella  eatoniseformis  McChesney=Piignax  rockymontana. 

Ehynchonella  emacerata  Hall.  Clinton  (SiL). 

Atrypa  emacerata  Hall,  Pal.  New  York,  II,  1852,  p.  71,  pi.  23,  fig.  6. — Dawson, 

Acadian  Geology,  3d  ed.,  1878,  p.  599. 
Rhynchonella  emacerata  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859, 

p.  77. 
Loc,  Sodns  and  Rochester,  New  York ;  Arisaig,  Nova  Scotia. 

Ehynchonella  eminens  Hall.  Lower  Helderberg  (Dev.). 

Rhynchonella  eminens  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.   Hist.,  1857, 

p.  78;— Pal.  New  York,  III,  1859,  p.  237,  pi.  37,  figs.  3,  4. 
Loc.  Albany  County,  New  York. 

Ehynchonella  emmonsi  Hall  and  Whitfield  =  Hypothyris  emmonsL 
Ehynchonella  endlichi  Meek=Gainarot<Bchia  endlichi. 

Ehynchonella  ererensis  Bathbun.  Middle  Devonian. 

Rhynchonella  ererensis  Rathbun,  Proc.  Boston  Soc.  Nat.  Hist.,  XX,  1879,  p.  32. 
Loc.  Erere,  Province  of  Para,  Brazil. 

Ehynchonella  enrekaensifl  Walcott.  Lower  Garboniferons. 

Rhynchonella  eurekensis  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  223, 

pi.  18,  fig.  8. 
Loc,  Enreka  district,  Nevada. 

Ehynchonella  (1)  eva  Billings.  Anticosti  (Sil.). 

Rhynchonella  eva  Billings,  Catalogue  Sil.  Foss.  Anticosti,  1866,  p.  44. 
Loe.  Anticosti. 

Ehynchonella  evangelina  Hartt.  Upper  Carboniferous. 

Rhynchonella  evangelina  Hartt,  Dawson's  Acadian  Geology,  3d  ed.,  1878,  p.  299. 
Loc.  Windsor,  Nova  Scotia. 

Oba.  Compare  with  Pugnax  pugnus  as  identified  by  Davidson,  Arom  the  same 
locality. 

Ehynchonella  excellens  Billings.  Oriskany  (Dev.). 

Rhynchonella  excellens  Billings,  Pal.  Fossils,  II,  1874,  p.  36,  figs.  17, 18. 
Loc.  Indian  Cove,  Gasp^. 

Bhynchonella  eximia  Hall=Oainarot€echia  eximia. 
Bhynchonella  explanata  McCbesney=Ganiarophoria  explanata. 

Ehynchonella  fltchana  Hall.  Oriskany  (Dev.). 

RhynchoneUa  fitchana  HaH,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  85;— 

Pal.  Ne^  York,  III,  1859,  p.  441,  pi,  103,  tig.  1. 
Loc.  Carlisle,  New  York. 

Bhynchonella  formosa  Hall=Ehynchotreina  formosum. 
Bhynchonella  fringilla  Billings=Cainarot(Bchia  fringilla. 

Ehynchonella  gainesi  Nettelroth.  Hamilton  (Dev.). 

Rhynchonella  gainesi  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geo- 
logical Survey,  1889,  p.  76,  pi.  31,  figs.  6-9. 
Loc.  Jefferson  County,  Kentucky. 

Bhynchonella  glacialis  Billings =Gainarotcechia  glacialis. 
Bhynchonella  glansfagea  Hall=:Gentrouella  glansfagea. 
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Rhynchonella  gnathophora  Meek.  Jurassic 

RhyDchonella  gnathophora  Meek,  Geol.  Sunrey  California,  Pal.,  1, 1864,  p.  38,  pi. 

8,  fig.  1. 
Rhynchonella  gnathophora  f  Hall  and  Whitfield,  King's  U.  S.  Geol.  Expl.  iOih 

Pari.,  IV,  1877,  p.  284,  pi.  7,  fig.  6. 
Loc.  Plnmas  County,  California;  Uinta  Range,  Utah. 

Ehynchonella  greenana  Criricli=Leiorhyiicha8  greeneanam. 
RhynchoiDBlla  gnadalnp®  Shnmard.  Upper  Garbonifcroas. 

Rhynchonella  guadalupe  Shnmard,  Trans.  St.  Louis  Acad.  Sci.,  1, 1858,  p.  295, 

pi.  11,  fig.  6. 
Loc.  Guadalupe  Mountains,  New  Mexico  and  Texas. 

Rhynchonella  halli  Gabb.  Triassic. 

Rhynchonella  halli  Gabb,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  2d  ser.,  IV,  1860, 

p.  308,  pi.  48,  fig.  29. 
Loc,  Bath  County,  Virginia. 

Rhynchonella  heteropsis  A.  Winchell.  Kinderhook  (L.  Garb.). 

Rhynchonella  heteropsis  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865, 

p.  121. 
Loc.  Burlington,  Iowa;  Hamburg,  Illinois;  Medina  County,  Ohio. 

Ehynchonella  horsfordi  Hal1=:Gainarot(Bchia  horsfordi.  . 
Rhynchonella  hnhbardi  A.  WiDchell.  Marshall  (L.  Garb.). 

Rhynchonella  hnbbardi  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1862,  p. 

407 ;— Ibidem,  1865,  p.  122. 
Loc.  Marshall  and  Port  aux  Barques,  Michigan ;  Summit  County,  Ohio. 

Rhynchonella  hnronensifl  A.  Wiuchell.  Huron  (Dev.). 

Rhynchonella  huronensis  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1862, 

p.  409. 
Loc.  Port  aux  Barques,  Michigan. 

Rhynchonella  haronensifl  precipna  A.  Winchell.  Huron  (Dev.). 

Rhynchonella  huronensis  var.  precipna  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Phil- 
adelphia, 1862,  p.  409. 
Loc.  Port  aux  Barques,  Michigan. 

Rhynchonella  (?)  hydranUca  Whitfield.  Waterlime  (Sil.). 

Rhynchonella  hydraulioa  Whitfield,  Annals  N.  Y.  Acad.  Sci.,  II,  1882,  p.  194;— 
Ibidem,  V,  1891,  p.  512,  pi.  5,  fig.  17 ;— Geol.  Ohio,  VII,  1895,  p.  414,  pL  1,  fig.  17. 
Loc.  Greenfield,  Ohio. 

Rhynchonella  Ida  Hartt.  Upper  Garboniferous. 

Rhynolionella  ida  Hartt,  Dawson^s  Acadian  Geology,  3d  ed.,  1878,  p.  298. 
ioc.  Windsor,  Nova  Scotia. 

Rhynchonella  illinoiflenBis  Worthen.  Upper  Carboniferous. 

Rhynchonella  illinoisense  Worthen,  Bull.  Illinois  State  Mus.  Nat.  Hist.,  2,  1884, 

p.  24;— Geol.  Survey  Illinois,  VIII,  1890,  p.  104,  pi.  11,  fig.  3. 
Loc.  Peoria,  Illinois. 

Kbynchonella  increbescens  Hall,  1860  (non  1847)=Ehynchotremacapax. 
Ehynchonella  increbescens  Hall=Ehynchotrema  inaequivalve. 
Rhynchonella  indentata  Shumard.  Upper  Garboniferous. 

Rhynchonella  indentata  Shumard,  Trans.  St.  Louis  Acad.  Sci.,  1, 1859,  p.  398. 
Loc.  Guadalupe  Mountains,  New  Mexico. 

Ehynchonella  indianeusis  Hall=:Gainarotoechia  indianaensis. 
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Bhynohonella  iii»qiiiplicata  Hall.  Upper  Helderberg  (Dev.). 

Rhynchonella  ineqaiplioata  Hall^  Tenth  Kep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857, 

p.  126. 
Loc,  ''Western  New  York." 

Bhynchonella  intermedia  Barris=Hypothyri8  emmonsi 
Ithynchonella  inntiliB  Hall.  Lower  Helderberg  (Dev.). 

BhynchoneUa  inntilis  Hall,  Tenth  Kep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  74;— 

Pal.  New  York,  III,  1859,  p.  223,  pi.  34,  figsi  7,  8. 
Loc,  Albany  County,  New  York. 

Ehynchonella  (?)  janea  Billings.    Lorraine  and  Anticosti  (Ord.  and  Sil.). 

Rhynchonella  janea  Billings,  Catalogue  Sil.  Fossils  Anticosti,  1866,  p.  43. — 
Foerste,  Proo.  Boston  Soc.  Nat.  Hist.,  XXIV,  1890,  p.  316,  pi.  5,  figs.  23,  24. 
Loc.  Anticosti ;  CoUinsyille,  Alabama. 

Bhynchonella  kokomoensis  Miller=Wilsonia  kokomoensis. 
Bhynchonella  lacunosa  (Schlotheim).    ^  Jurassic. 

Terebratolites  lacunosa  Schlotheim,  Leonhardt's  Min.  Tasch.,  YII,  1813,  pi.  1, 
fig.  2. 

Rhynchonella  lacunosa  Davidson,  British  Oolitic  and  Liassic  Brach.,  Pal.  Soc, 
1852,  p.  96,  pi.  16,  figs.  13,  14. — Aguilera,  Datos  para  la  Geologia  de  Mexico, 
1893,  p.  18;— Bol.  Com.  Geoldgica  de  Mexico,  I,  1895,  p.  1,  pi.  1,  figs.  1-13. 

Loo,  Europe;  Rancho  Alamitos,  Sierra  de  Catorce,  Mexico. 

Bhynchonella  lacunosa  arolica  Oppel.  Jurassic. 

Rhynchonella  lacunosa  var.  arolica  Aguilera,  Datos  para  la  Geologia  de  Mexico, 
1893,  p.  18;— Bol.  Com.  Geoldgica  de  Mexico,  1, 1895,  p.  1,  pi.  1,  figs.  14-25; 
pi.  2,  figs.  1,  2. 

Loo,  Europe ;  Raucho  Alamitos,  Sierra  de  Catorce,  Mexico. 

Bhynchonella  Ifldvis  Simpson.  Clinton  (Sil.). 

Rhynchonella  (Stenochisma)  Isevis  Simpson,  Trans.  American  Philosophical  Soc, 

n.  ser.,  XVI,  1889,  p.  443,  fig.  8. 
Loo,  Blair  County,  Pennsylvania. 

Bhynchonella  (1)  lamellata  Hall.  Coralline  (Sil.). 

Atrypa  lamellata  Hall,  Pal.  New  York,  II,  1852,  p.  329,  pi.  74,  fig.  11. 
Rhynchonella  lamellata  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859, 

p.  78. 
Loo.  Schoharie,  New  York. 

Bhynchonella  laura  Billing8=Leiorhynchus  laura. 

Bhynchonella  lingnlata  Gabb.  Triassic. 

Rhynchonella  lingulata  Gabb,  Geol.  Survey  California,  Pal.,  I,  1864,  p.  34,  pi.  6, 

fig.  36. 
Loo,  Humboldt  County,  Nevada. 

Bhynchonella  lonisTillensiB  Nettelrotb.  Corniferous  (Dev.). 

Rhynchonella  louisvillensis  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky 

Geol.  Survey,  1889,  p.  77,  pi.  31,  figs.  1-4. 
Loo,  Falls  of  Ohio. 

Bhynchonella  macra  Hall.  St.  Louis  (L.  Carb.). 

Rhynchonella  macra  Hall,  Trans.  Albany  Institute,  IV,  1858,  p.  11. — Whitfield, 
Bull.  American  Mus.  Nat.  Hist.,  1, 1882,  p.  52,  pi.  6,  figs.  4(M2.— Hall,. Twelfth 
Rep.  State  Geol.  Indiana,  1883,  p.  334,  pi.  29,  figs.  40-42. 

Xoe.  Alton,  Illinois. 


i 


360  SYNOPSIS  OF   AMERICAN  FOSSIL   BRACUIOPODA«        [bull.  87. 

Shynchonella  mainenfifl  Billings.  Lower  Helderberg  (Dev.). 

Ehynchonella  mainensis  Billings,  Proo.  Portland  Soc.  Nat.  Hist.,  1, 1863,  p.  110, 

pi.  3,  fig.  4. 
Loo,  Square  Lake,  Maine. 

Rhynchonella  manflasensifl  Moricke.  Jurassic. 

Rhynchonella  manflasensis  Moricke,  Neues  Jahrb.  f.  Mineral.,  Beilageband,  Dl, 

1894,  p.  62,  pi.  5;  figa.  7a-7c. 
Loo,  Manilas  and  Melon,  Chile. 

Ehynchonella  mansoni  Salter=:Atrypa  mansonii. 

Ehynchonella  marshallensis  A.  Winchell=CamarotGechia  marshallensis. 

Ehynchonella  mandensiB  Whiteaves.  Cretaceous. 

Rhynchonella  maudensis  Whiteaves,  Mesozoic  Fossils,  Geol.  Sarv.  Canada,  I, 

1884,  p.  252,  pi.  33,  fig.  8. 
Loc,  Maud  Island. 

Rhynchonella  medea  Billings.  #  Corniferous  (Dev.). 

Rhynchonella  medea  Billings,  Canadian  Jour.,  n.  ser.,  V,  1860,  p.  271; — Geol. 

Canada,  1863,  p.  370,  fig.  388. 
Loc,  Township  of  Rainham,  Ontario. 

Rhynchonella  medialis  Simpson.  Waverly  (L.  Garb.). 

Rhynchonella  medialis  Simpson,  Trans.  American  Philosophical  Soo.,  n.  ser., 

XVI,  1889,  p.  444,  fig.  9. 
Loc.  Warren,  Pennsylvania. 

Rhynchonella  (1)  metallica  White.  Upper  Carboniferous. 

Rhynchonella  metallica  White,  Wheeler's  £xpl.  and  Survey  west  100th  Merid., 
Prel.  Rep.,  1874,  p.  20;— Ibidem,  Final  Rep.,  IV,  1875,  p.  129,  pi.  10,  fig.  10. 
Loc,  Lincoln  County,  Nevada. 
Oba,  Probably  an  Uncinulus. 

Ehynchonella  mica  Billiugs=Zygospira  mica. 

Rhynchonella  (1)  microplenra  A.  Winchell.  Marshall  (L.  Garb.). 

Rhynchonella  (Retziaf)  microplenra  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Phila- 
delphia, 1865,  p.  122. 
Loc,  Battlecreek,  Michigan. 

Ehynchonella  minnesotensis  Sardeson=Ehynchotrema  infiequivalvis. 
Ehynchonella  missouriensis  Shumard,  fig.  5a  (non  5b;5c)=Puguax 

pugnus  missouriensis. 
Ehynchonella  missouriensis  Shumard,  figs.  5b,  5c  (non  5a)=Pugnax 

striaticostata. 

Rhynchonella  mnltistriata  Hall.  Oriskany  (Dev.). 

Rhynchonella  multistriata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857, 

p.  85;— Pal.  New  York,  III,  1859,  p.  440,  pi.  102,  fig.  3;  pi.  106,  fig.  3. 
Loc,  Helderberg  Mountains,  New  York. 

Ehynchonella  mutabilis  Hall = Uncinulus  mutabilis. 
Ehynchonella  mutata  Hall=Pugnax  mutata. 

Rhynchonella  myrina  Hall  and  Whitfield.  Jurassic. 

Rhynchonella  species?  Meek  and  Hayden,  Smithsonian  Cent,  to  Knowl.,  XIV, 

172, 1865,  p.  71,  pi.  4,  fig.  3, 
Rhynchonella  myrina  Hall  and  Whitfield,  King's  U.  S.  Geol.  Expl.  40th  Pari., 

IV,  1877,  p.  284,  pi.  7,  figs.  1-5.— Whitfield,  Powell's  Geol.  Geogr.  Sanrey 

Rocky  Mountain  Region,  1880,  p.  347,  pi.  3,  figs.  6,  7. 
Loc,  Uinta  Range,  Utah;  Black  Hills,  Dakota. 
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Rhynchonella  neenah  Whitfield.  Lorraine  (Ord.). 

Bbynchonella  neenah  WhitHeld;  Geol.  Wisconsin,  IV,  1882,  p.  265,  pi. -12,  figs. 

19-22. 
Khynchonella  ( f )  neenah  Winchell  and  Schucbert,  Geol.  Survey  Minnesota,  III, 

1893,  p.  465,  pi.  34,  figs.  35-37. 
Loc.  Ironridge,  Clifton,  etc.,  Wisconsin;  Savanna,  Illinois;  Lattners,  Iowa. 

Rhynchonella  neglecta  Hall=CamarotcBchia  neglecta. 
Ehynchonella  neglecta  var.  scobina  Meek=Gamarotoechia  neglecta. 
Rhynchonella  nitens  Dana=Terebratula  uitens. 
Rhynchonella  nobilis  Hall=Uncinalus  uobilis. 
Rhynchonella  nucleolata  Hall=Uncinalu8  nncleolatas. 

Rhynchonella  nncola  (Sowerby).  Silurian. 

Terebratnla  nucula  Sowerby,  Mnrcbison's  Silnrian  System,  1839,  pi.  5,  fig.  20. 
Rhynchonella  nucula  Etheridge,  Quart.  Jour.  Geol.  Soc.  London,  XXXIV,  1878, 

p.  595. 
Loo.  England;  Besaels  Bay,  lat.  81^  6'. 

Rhynchonella  nntriz  Billings.  Anticosti  (Sil.). 

Rhynchonella  nntrix  Billings,  Catalogue  Silnrian  Fossils  Anticosti,  1866,  p.  43. 
Loc.  Anticosti. 

Rhynchonella  ohlata  Hall.  Oriskany  (Dev.). 

Rhynchonella  oblata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  86;-r 

Pal.  New  York,  III,  1859,  p.  439,  pi.  102,  figs.  1,  2. 
Loc,  Albany  and  Schoharie  counties,  New  York. 

Rhynchonella  ohsolescens  Hall.  Kinderhook  (L.  Carb.). 

Rhynchonella  (Eatonia)  obsolescens  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat. 

Hist.,  1860,  p.  111. 
Loc,  Rockford,  Indiana. 

Rhynchonella  obtusiplicata  Hall=GamarotOBchia  obtusiplicata. 
Rhynchonella  occideiM  Walcott.  Lower  Devonian. 

Rhynchonella  occidens  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  152,  ])1. 

15,  fig.  3. 
Loo,  Eureka  district,  Nevada. 

Rhynchonella  opponta  White  and  Whitfield.         Kinderhook  (L.  Garb.). 

Rhynchonella  opposita  White  and  Whitfield,  Proc.  Boston  Soc.  Nat.  Hist.,  VIII, 

1862,  p.  294. 
Loo.  Bnrlington,  Iowa. 

Bhynchonella  orbicularis  Hall=Gamarot(Bchia  orbicularis. 
Rhynchonella  orientalis  Billings.  Ghazy  (Ord.). 

Rhynchonella  orientalis  Billings,  Canadian  Nat.  Geol.,  IV,  1859,  p.  443,  fig.  21; — 

Geol.  Canada,  1863,  p.  126,  fig.  51. 
Loo.  Mingan  Island. 

Rhynchonella  osageusis  SwallowsPugnax  utah. 
Bhynchonella  ottumwa  White=Pugnax  ottumwa. 
Rhynchonella  parvini  McGhe8ney=Gamarophoria  subtrigona. 
Rhynchonella  perlamellosa  Whitfield =Rhynchotrenia  perlamellosum. 

Rhynchonella  perrostellata  Swallow.  St.  Louis  (L.  Garb.). 

Rhynchonella  perrostellata  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p.  85. 
Loo.  Cooper  Connty,  Missouri. 


362  SYNOPSIS  OF  AMERICAN  FOSSIL  BRACmOPODA.        [bull. 87. 

Ehynohonella  peninuata  A.  Winchell.  Kinderhook  (L.  Garb.). 

Rhynohonella  perainaata  A.  Winohell,  Proc.  Acad.  Nat.  Sci.  Philadelphi*,  1865, 

p.  121. 
Loe,  BarlingtoD,  Iowa. 

Ehynchonella  phoca  Salter=: Atrypa  phoca. 

Shynchonella  pipira  Derby.  Upper  Carboniferous. 

Rhynchonella  pipira  Derby,  Bull.  Cornell  Univ.,  I,  1874,  p.  24,  pi.  3,  figs.  18, 2:), 

25,  26,  31. 
Loc,  Bomjardim  and  Itaitnba,  Brazil. 

Rhynchonella  pisa  Hall  and  Whitfield.  Niagara  (SiL). 

Rhynchonella  pisa  Hall  and  Whitfield,  Pal.  Ohio,  II,  1875,  p.  135,  pi.  7,  figs. 
18-22. — Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geological  Sur- 
vey, 1889,  p.  78,  pi.  32,  figs.  24-27. 

Loo,  Highland  County,  Ohio;  Louisville,  Kentucky. 

Shynchonella  planiconvexa  Hall.  Lower  Helderberg  (l)ev.). 

Rhynchonella  planoconvexa  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857, 

p.  75;— Pal.  New  York,  III,  1859,  p.  235,  pi.  34,  fig.  22. 
Loo,  Albany  County,  New  York. 

Rhynchonella  plena  Ha]l=GainarotoBchia  plena. 
Ehynchonella  pleiopleura  Hall=Camarot(Bchia  pleioplenra. 

Shynchonella  pleurodon  (Phillips).  Upper  Garboniferona 

Terebratula  pleurodon  Phillips,  Geol.  Yorkshire,  II,  1836,  p.  222,  pi.  12,  figs. 

25-30. 
Rhynchonella  pleurodon  Davidson,  Mon.  British  Carb.  Brach.,  1860,  p.  101, 

pi.  23,  figs.  1-15.— Toula,  Sitzungsb.  der  k.  k.  Akad.  zu  Wien,  LIX,  1869,  p.  7, 

pi.  1,  fig.  6.— Etheridge,  Quart.  Jour.  Geol.  Soc.  London,  XXXIY,  1878, 

p.  632. 
Loo,  Europe;    ''Common  in  the  Carboniferous  rocks  of  America,''  Davidson; 

Bolivia;  Feilden  Isthmus,  lat.  82^  43'. 
Oh9,  Compare  with  Pugnax  utah  (Marcou). 

Rhynchonella  plicata  Hall.  Medina  (Sil.). 

Atrypa  plicata  Hall,  PaL  New  York,  II,  1852,  p.  10,  pi.  4,  fig.  6. 

Rhynchonella  plicata  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  78. 

Loc,  Lockport,  New  York. 

Rhynchonella  plicatella  (Linn^).  Niagara  (Sil.). 

Atrypa  plicateUaf  HaU,  Pal.  New  York,  II,  1852,  p.  279,  pi.  58,  figs.  3,  4. 
Rhynohonella  plicatella  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859, 

p.  78. 
Atrypa  plicatella  Miller,  N.  American  Geol.  Pal.,  1889,  p.  337. 
Loc,  Europe;  Wolcott,  New  York. 

Rhynchonella  plicatilis  (Sowerby).  Cretaceous. 

Terebratula  plicatella  Sowerby,  Mineral  Conchl.,  Y,  1825,  p.  167,  tab.  503,  fig.  1. 
RhynchoneUa  plicatilis  Davidson,  British  Cretaceous  Brach.,  Pal.  Soc.,  1, 1852, 

p.  75,  pi.  10,  figs.  37,  42.— Eichwald,  Geog.  Faleont.  Bemerk.  Halb.  Mang. 

Aleutischen  Inseln,  1871,  p.  200. 
Loc,  England;  Alaska. 

Rhynohonella  plicatisgima  Quenstedt.  Jnrassia 

Rhynchonella  plicatissima  (Quenst.)  Morioke,  Neues  Jahrb.  f.  Mineral.,  Beilage- 

band,  IX,  1894,  p.  61. 
Loe,  Sierra  de  la  Temera,  Coquimbo,  Guasoo,  and  Copiapo,  Chile. 
Ob9,  Moricke  says  that  Terebratula  senigma  Forbes  in  great  part  belong  to  this 

species  and  R.  belemnitioa. 
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KhynchoDella  plicifera  Hall=:Oainarot(Bchia  plena. 

Rhynchonella  principalis  Hall.  Oriskany  (Dev.). 

Rhynchonella  principalis  Hall,  Tenth  Rep.  N.Y.  State  Cab.  Nat.  Hist.,  1857, 

p.  84 ;— Pal.  New  York,  III,  1859,  p.  443,  pi.  106,  fig.  4. 
Loc,  Aubam,  New  York. 

Rhynchonella  prolifica  Hall=Gamarot(£chia  prolifica. 
Ehjrnchonella  pugnns  of  authors =Pugnax  pugnus. 
Rhynchonella  pnstolosa  White =Rh3aichopora  pnstalosa. 
Rhynchonella  pyramidata  HallsUncinalns  pyramidatns. 

Rhynchonella  pyrrha  Billings.  Anticosti  (Sil.). 

Rhynchonella  pyrrha  Billings,  Catalogue  Sil.  Fobs.  Anticosti,  1866,  p.  44. 
Loo,  Anticosti. 

Rhynchonella  ramsayi  Hall.  Oriskany  (Dev.). 

Rhynchonella  ramsayi  Hall,  Pal.  New  York,  III,  1859,  p.  446,  pi.  lOlA,  figs.  7, 8. 
Loc,  Cumberland,  Maryland. 

Rhynchonella  (?)  raricosta  Whitfield.  Gorniferons  (Dev.). 

Rhynchonella  f  raricosta  Whitfield,  Annals  N.  Y.  Acad.  Sci.,  II,  1882,  p.  201;— 
Ibidem,  V,  1891,  p.  522,  pi.  6,  fig.  6;— Geol.  Ohio,  VII,  1895,  p.  421,  pi.  2,  fig.  6. 
Loc,  Columbus,  Ohio. 

Rhynchonella  reticulata  Hall=DictyoneUa  reticulata. 

RhynchoneUa  ricinola  Hall.  St.  Louis  (L.  Garb.). 

Rhynchonella  ricinnla  Hall,  Trans  Albany  Institute,  IV,  1858,  p.  9. — Whitfield, 
Bull.  American  Mns.  Nat.  Hist.,  I,  1882,  p.  53,  pi.  6,  fig.  46.— HaU,  Twelfth 
Rep.  State  Geol.  Indiana,  1883,  p.  330,  pi.  29,  fig.  46. 

Loc.  Spergen  Hill,  Indiana. 

Rhynchonella  ringens  Swallow =Gainarophoria  ringens. 
Rhynchonella  rohusta  Hall.  Glinton  (Sil.). 

Atrsrpa  robnsta  Hall,  Pal.  New  York,  II,  1852,  p.  71,  pi.  23,  fig.  7. 
Rhynchonella  robnsta  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  78. 
Loc,  Lockport,  New  York. 

Khjrnchonella  rockymontana  Marcou=Pugnax  rockymontana. 
Rhynchonella  royana  Hall.  Gorniferons  (Dev.). 

Rhynchonellaf  (Stenocismaf )  royana  Hall,  Pal.  New  York,  IV.  1867,  p.  338,  pi.  54, 

figs.  20-23. 
Loc,  Near  Leroy,  New  York. 

Rhynchonella  rudis  Hall.  Lower  Helderberg  (Dev.). 

Rhynchonella  rudis  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  75;— 

Pal.  New  York,  III,  1859,  p.  235,  pi.  34,  figs.  20, 21. 
Loo,  Hudson,  New  York. 

Rhynchonella  rogicosta  Nettelroth.  Niagara  (Sil.). 

Rhynchonella  mgiecosta  Nettelroth,  Kentucky  Fossil  SheUs,  Mem.  Kentucky 

Geol.  Survey,  1889,  p.  78,  pi.  32,  figs.  48-5J. 
Loo,  Louisville,  Kentucky. 

RhynchoneUa  saffordi  Hall=Wil8onia  saffordi. 
Rhynchonella  saffordi  var.  dei)re8sa=Wilsonia  saffordi  depressa. 
Rhynchonella  sageriana  A.  Winchell=Camarotoechia  sageriana. 
Rhynchonella  sancta  Sardeson=Rhynchotrema  insequivalve  laticos- 

tatum. 
RhynchoneUa  sappho  Hall=Camarotcechia  sappho. 
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Rhynchonella  schncherti  Stanton.  Upper  GretaceouB  (Knoxville). 

Rhynchonella  schucherti  Stanton,  Boll.  U.  S.  GeoL  Quryej,  138, 1896,.p.  31,  pi.  1, 

figs.  1-4. 
Loc.  Paskenta,  California. 

Ehynchonella  scobina  Meek=Camarot(Bchia  neglecta. 

Rhynchonella  semiplicata  (Conrad).  Lower  Helderberg  (Dev.). 

^trypa  seiiiiplicata  Conrad,  Fifth  Ann.  Rep.  Greol.  Survey  N.  Y.,  1841,  p.  56. 
Rhynchonella  seraiplicata  Hall,  Tenth  Rep.  N.  Y.  State  Cah.  Nat.  Hist.,  1857,  p. 

65,  figs.  1, 2;— Pal.  New  York,  III,  1859,  p.  224,  pi.  29,  fig.  1. 
Loc.  Schoharie  and  Carlisle,  New  York. 

Shynohonella  septata  Hall.  Oriskany  (Dev.). 

Rhynchonella  septata  Hall,  Pal.  New  York,  III,  1859,  p.  443,  pi.  103,  fig.  2. 
Loc.  Albany  County,  New  York. 

Rhynchonella  sordida  Hall.  Trenton  (Ord.). 

Atrypa  sordida  Hall,  Pal.  New  York,  I,  1847,  p.  148,  pi.  33,  fig.  16. 
Rhynchonella  sordida  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  66. 
Ijoc.  Not  given. 

Rhynchonella  speciosa  Hall=Camarot<Bchia  speciosa. 
Ehynchonella  stephani  Ha11=Cainarotoechia  stephani. 

Rhynchonella  (?)  striata  Simpson.  Waverly  (L.  Carb.). 

Rhynchonella  striata  Siuii>Bon,  Trans.  American  Phil.  Soc,  n.  ser.,  XVI,  1889,  p. 

444.  fig.  10. 
Loc.  Near  Warren,  Pennsylvania. 
Ohs.  Compare  with  Camarophoria  ringens  and  C.  oapnt-testndinis. 

Ehynchonella  striatocostataMeek  and  Worthen =Pugnax  striaticostata. 
Ehynchonella  Strickland!  Sowerby=Uncinulus  Strickland!. 

Rhynchonella  snhacnminata  Webster.  Chemnng  (Dev.). 

Rhynchonella  subaonminata  Webster,  American  Naturalist,  XXII,  1888,  p.  1015. 
Loc.  Near  Rockford,  Iowa. 

Rhynchonella  snhcircnlaris  A.  Wlnchell.  Marshall  (L.  Carb.). 

Rhynchonella  snbcircularis  A.  Winchell,  Proc.  Acad.  Nat.   Sci.  Philadelphia, 

1862,  p.  408. 
Loc.  Port  aux  Barques,  Michigan. 

Ehynchonella  subcuneata  Hall = Camarophoria  snbcnneata. 
Rhynchonella  suhtetr»dra  (Conrad).  ?  Cretaceous. 

Terebratula  subtetrtcdra  Conrad,  U.  S.  Astronomical  Ezped.  Southern  Hemi- 
sphere, 1855,  p.  282,  pi.  42,  fig.  8. 

Loc.  Portczuelo  de  Manplas  and  Cordillera  de  Dona  Ana  at  an  altitude  of  13,432 
feet  above  the  ocean. 

Ehynchonella    snbtngona  Meek    and  Worthen = Camarophoria   sab- 
trigona. 

Rhynchonella  snbtrigonalis  Hall.  Trenton  (Ord.). 

Atrypa  snbtrigonalis  Hall,  Pal.  New  York,  I,  1847,  p.  145,  pi.  33,  fig.  12. 
Rhynchonella  subtrigonaUs  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist., 

1859,  p.  66. 
Loc,  Tnrin,  New  York. 
Obi,  Compare  with  Rhynohotrema  inseqaivalve. 
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Shynchonella  soloiplicata  Hall.  Lower  Helderberg  (Dev.). 

Rhynchonella  sulcoplicata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857, 

p.  76.— Pal.  New  York,  III,  1869,  p.  236,  pi.  35,  fig.  1. 
Loc.  Albany  County,  New  York. 

Shynchonella  tayloriana  (Lea).  ?  Jurassic. 

Terebratala  tayloriana  Lea,  Trans.  American  Phil.  Soc.,  n.  ser.,  YII,  1841,  p.  259, 

pi.  10,  fig.  12. 
Loc,  Habana,  Cuba. 

Rhynchonella  tennesseensis  Hall  (non  Eoemer)=Uncinu1as  stricklandi. 
Shynchonella  tenneflseensis  Eoemer.  Niagara  (Sil.). 

Rhynchonella  tennesseensis  Roemer,  Die  Sil.  Fauna  des  West.  Tennessee,  1860, 
p.  72,  pi.  5,  fig.  14.— Hall  and  Whitfield,  Twenty-seventh  Rep.  N.  Y.  State 
Cab.  Nat.  Hist.,  1875,  pi.  9,  figs.  24-26;— Pal.  Ohio,  II,  1875,  p.  136,  pi.  7,  figs. 
16,  17. 

Lac,  FeTTj  County,  Tennessee ;  Louisville,  Kentucky ;  Yellow  Springs,  Ohio. 

Bhjmchonella  tethys  Billings=CamarotoBchia  tethys. 

Shynchonella  tetrsBdra  (Sowerby).  Liassic. 

Terebratnla  tetrsedra  Sowerby,  Mineral  Conchology,  1, 1812,  p.  191,  pi.  83,  fig.  5. — 
Bayle  and  Coqnand,  M^m.  Soc.  G^ol.  France,  ser.  ii,  IV,  1851,  p.  17,  pi.  7, 
figs.  9-10. 

Rhynchonella  tetraedra  Davidson,  British  Oolitic  and  Liassic  Brach.,  Pal.  Soc., 
1852,  p.  93,  pi.  18,  figs.  5-10. — Behrendsen,  Zeit.  der  Deuschen  geol.  Gessel., 
XLIII,  1891,  p.  396. — Moricke,  Neues  Jahrb.  f.  Mineral.,  Beilageband,  IX, 
1894,  p.  63. 

Loc.  Europe;  Portezuelo  Ancho,  Argentine  Republic;  Manflas,  Las  Amolanas, 
etc.,  Chile. 

Shynchonella  (?)  tetraptyz  A.  Winchell.  Kinderhook  (L.  Garb.). 

Rhynchonella  f  tetraptyx  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865, 

p.  120. 
Lac,  Rookford,  Indiana. 

Shynchonella  tennistriata  Nettelroth.  Corniferons  (Dev.). 

Rhynchonella  tennistriata  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky 

Geol.  Survey,  1889,  p.  82,  pi.  7,  figs.  27-29. 
Loc,  Falls  of  Ohio. 

Shynchonella  tezana  Sbumard.  Upper  Carboniferoa!^. 

Rhynchonella  texana  Shumard,  Trans.  St.  Louis  Acad.  Sci.,  I,  1859,  p.  393. 
Loc.  Mouth  of  Delaware  Creek,  Texas. 

Shynchonella  thalia  Billings=Oamarot(Bchia  billingsi. 
Bhynchonella  tbera  Walcott=Camarophoria  thera. 

Shynchonella  transversa  Hall.  Lower  Helderberg  (Dev.). 

Rhynchonella  transversa  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  74, 

figs.  6,  6;— PaL  New  York,  III,  1859,  p.  234,  pi.  34,  figs.  9-16. 
Loc,  Albany  County,  New  York. 

Shynchonella  triplicata  Qnenstedt.  Jurassic. 

Rhynchonella  triplicata  (Quenst.)  Moricke,  Neues  Jahrb.  f.  Mineral.,  Beilage- 
band, IX,  1894,  p.  63. 
'     Loe,  Eorope;  Quebrada  de  la  Iglesia,  etc.,  Chile. 
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Ehynohonella  tata  Miller.  Burlington  (L.  Garb.). 

Rbynohonella  tnta  Miller,  Jour.  CinoinDati  Soo.  Nat.  Hist.,  IV,  1881,  p.  315,  pi.  7. 

fig.  11. 
Loc,  Lake  Yallej  mining  district,  New  Mexico. 

Ehynohonella  nnioa  A.  Winchell.  Kinderhook  (L.  Garb.). 

Shynchonella  unica  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865,  p.  122. 
Loc,  Burlington,  Iowa. 

Ebyncbonella  unisulcata  Hall=:Pentagonia  nnisolcata. 
Bbynchonella  ntah  of  antbors=Pugnax  utab. 
Ebyncbonella  vellicata  Hall=nncinalas  vellicatns. 
Ebyncbonella  ventricosa  Hall=OamarotGecbia  ventricosa. 
Ebyncbonella  venustula  Hall=H3rx>othyris  cuboides. 

Bhynchonella  vioina  Billings.  Anticosti  (SiL). 

Rhynohonella  vioina  Billings,  Catalogue  Sll.  Foss.  Anticosti,  1866,  p.  44. 
Loc,  Anticosti. 

Ehynohonella  (1)  warrenensiB  Swallow.  Lower  Devonian. 

Rhynchonella  warrenensis  Swallow,  Trans.  St.  Louis  Acad.  Sol.,  I,  1860,  p.  653. 
Loc.  Callaway  County,  Missouri. 

Ebyncbonella  wasatcbensis  Wbite=Seminula  wasatcbensis. 
Ebyncbonella  wbitiana  Miller=Gamarot(Bcbia  wbitei. 
Ebyncbonella  wbitii  Hall  (non  Winchell) = Gam arotoBcbia  wbitei. 

Rhynchonella  wbitei  A.  Winchell.  Marshall  (L.  Garb.). 

RhynchoneUa  whitei  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1862,  p.  407. 
Loc,  Marshall,  Michigan. 

Ehynohonella  whitneyi  Oabb.  Gretaoeous  (Shasta). 

Terebratella  whitneyi  Gabb,  Geol.  Survey  California,  Pal.,  II,  1869,  p.  35,  pi.  2, 

fig.  62. 
Rhynchonella  whitneyi  Gabb,  Ibidem,  1869,  p.  204,  pi.  34,  fig.  105.— Stanton, 

Bull.  U.  S.  Geol.  Survey,  133,  1896,  p.  32,  pi.  1,  figs.  5-10. 
Loc,  Napa  and  Colusa  counties,  California. 

Ehynohonella  wilmingtonensifl  (Lyell  and  Sowerby).  Eocene. 

Terebratula  wilmingtonensis  Lyell  and  Sowerby,  Quart.  Jour.  Geol.  Soc.  Loudon, 

1, 1845,  p.  431. 
Rhynchonella  wilmingtouensis  Conrad,  American  Jour.  Conch.,  I,  1865,  p.  35. 
•    Loc,  Wilmington,  North  Carolina. 

Ebyncbonella  wilsoni  Sowerby =Wilsonia  wilsoni. 
Ebyncbonella  wortbeni  nall=Gamaropboria  wortbeni. 

BHTNCHOFOEA  King.    Genotype  Terebratnla  geinitziana  de  VerneoiL 

Rhynchopora  Kiug,  Ann.  Mag.  Nat.  Hist.,  2d  ser.,  XVII,  1856,  p.  506. — Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  210;— Thirteenth  Ann.  Kep. 
N.  Y.  Stete  Geologist,  1895,  p.  832. 

Rhjnchoporina  (Ehlert,  Fischer's  Manuel  de  Conchy liologie,  1887,  p.  1305. 

Rhynchopora  pnstalosa  (White).  Kinderhook  (L.  Garb.). 

Rhynchonella  pustulosa  White,  Jour.  Boston  Soc.  Nat.  Hist.,  VIII,  1860,  p.  226. — 

Hall  and  Whitfield,  King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV,  1877,  p.  257,  pi.  4, 

figs.  12-14. 
Rhynchopora  pustulosa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

210,  pi.  58,  figs.  1-4. 
Loc.  Burlington,   Iowa;  Wasatch  Range,  Utah;  Lake  Valley  mining  district, 

New  Mexico  (MiUer). 
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RHTVCHOSFIBA  Hall.  Genotype  Waldheimia  formosa  HaU. 

Rhynchoepira  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.29;— Ral. 
New  York,  III,  1859,  pp.  213, 484;— Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist,, 
1863,  p.  58,  figs.  12-17;— Pal.  New  York,  IV,  1867,  p.  276.— Hall  and  Clarke, 
Ibidem,  VIII,  Pt.  II,  1893,  p.  108,  fig.  101 ;— Thirteenth  Aim.  Rep.  N.  Y.  State 
Geologist,  1895,  p.  791. 

Retzia  Billings,  Canadian  Journal,  VI,  1861,  p.  147. 

Rhynohospira  (1)  acadi®  (Hall).  Arisaig  (Sil.). 

Trematospira  aoadise  Hall,  Canadian  Nat.  Geol.,  V,  1860,  p.  146,  Ag.  4. — Dawson, 

Acadian  Geology,  3d  ed.,  1878,  p.  597. 
Loo,  Nova  Scotia. 

Bhynchospira  aprinis  Hall=Homoeo8pira  apriniformis. 

Bliynchospira  (?)  ashlandensu  Herrick.  Waverly  (L.  Garb.). 

Rhynchospira  f  ashlandensis  Herrick,  Ball.  Denison  Univ.,  IV,  1888,  p.  25,  pi.  3, 

fig.  16 ;— Geol.  Ohio,  VII,  1895,  pi.  23,  fig.  16. 
Lo€,  Lyon  Falls,  Ohio. 

Bliynchofpira  electra  (Billings).  Lower  Helderberg  (Dev.). 

Retzia  electra  Billings,  Proc.  Portland  Soc.  Nat.  Hist.,  1863,  p.  114,  pi.  3,  fig.  11. 
Rhynchospira  electra  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  Ill, 

pi.  50,  figs.  29-31. 
Loo,  Square  Lake,  Maine. 

!Bhyncliospira  equiradiata  Hall=Gamarot(Bchia  sequiradiata. 
Shynchospira  (1)  engenia  (BilllDgs).  GorDiferous  (Dev.). 

Retzia  engenia  Billings,  Canadian  Jour.,  VI,  1863,  p.  147,  fig.  58; — Geol.  Canada, 

1863,  p.  373,  fig.  395. 
Rhynchospira  ( f )  engenia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 

p.  Ill,  pi.  50,  figs.  41-43. 
Loo,  Walpole,  Ontario. 

Bhynchospira  evax  Hall=Hoin(Bospira  evax. 

Bhynchospira  foniiosa  Hall.  Lower  Helderberg  (Dev.). 

Waldheimia  formosa  Hall,  Tenth  Rep.  N.  Y.  SUte  Cah.  Kat.  Hist.,  1857,  p.  88. 
Trematospira  (Rhynchospira)  formosa  Hall,  Pal.  New  York,  III,  1859,  p.  215,  pi. 

36,  fig.  2;  pi.  95A,  figs.  7-11. 
Rhynchospira  formosa  Hall,  Pal.  New  York.  IV,  1867,  p.  278,  figs.  1-6.— Hall  and' 

Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893^  p.  109,  fig.  101,  pi.  50,  figs.  21-25. 
Retzia  formosa  Miller,  N.  American  Geol.  Pal.,  1889,  p.  366. — Whitfield,  Annals 

N.  Y.  Acad.  Sci.,  V,  1891,  p.  512,  pi.  5,  figs.  15,  16;— Geol.  Ohio,  VII,  1895,  p. 

413,  pi.  1,  figs.  15-16.  . 
Loo,  Helderherg  Mountains,  New  York;  Sqaare  Lake,  Maine;  Greenfield,  Ohio. 

BhynohoBpira  globosa  Hall.  Loiter  Helderberg  (Dev.). 

Waldheimia  globosa  Hall,  Tenth  Rep.  N.  Y.  Stat«  Cab.  Nat.  Hist.,  1857,  p.  87. 
Trematospira  (Rhynchospira)  globosa  Hall,  Pal.  New  York,  III,  1859,  p.  215,  pi. 

36,  fig.  1. 
Rhynchospira  globosa  Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  111. 
Loo.  Helderberg  Mountains,  New  York. 

Bhynehospira  (?)  helena  (Nettelroth).  Niagara  (Sil.). 

Trematospira  helena  Nettelroth,  Kentncky  Fossil  Shells,  Mem.  Kentucky  Geol. 

Survey,  1889,  p.  137,  pi.  32,  figs.  40-43. 
Loo,  Lonisville,  Kentncky. 

Bhynchospira  lepida  Hall=:Trigeria  lepida. 
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Ehynchospira  nobilis  Hall=Cyclorhina  nobilis. 

Rliynchospira  rectirostris  Hall.  Oriskany  (Dev.). 

Waldheimia  rectiroatra  Hall;  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  89. 
TrematoHpira  (Rhynchospira)  rectirostra  Hall,  Pal.  New  York^  III,  1859,  p.  217, 

pi.  95A,  fig.  l^  and  p.  485. 
Rhynchospira  rectirostra  Hall  and  Clarke,  Ibidem,  YUI,  Pt.  II,  1893,  p.  111. 
Loc.  Camberland,  Maryland. 

Rhynchospira  scansa  Hall  and  Clarke.  Waverly  (L.  Oarb.). 

Rhynchospira  scansa  Hall  and  Clarke,  Pal.  New  York,  YUI,  Pt.  II,  1895,  pi.  50, 

fig.  45. 
Loc.  McKean  County,  Pennsylvania. 

Rhynchospira  (1)  sinnata  Hall.  Arisaig  (SiL). 

Rhynchospira  sinnata  Hall,  Canadian  Nat.   Geol.,  Y,  1860,  p.  146. — Dawson, 

Acadian  Geology,  3d  ed.,  1878,  p.  597. 
Retzia  sinnata  Miller,  N.  American  Geol.  Pal.,  1889,  p.  367. 
Loc.  Arisaig,  Nova  Scotia. 

Rhynchospira  Rubglobosa  Hall=Retzia  snbglobosa. 
RHYNGHOTREMA  Hall.  Genotype  Ehynchonella  capax  Conrad. 

Rhynchotrema  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p.  68, 
figs.  12-14.— Waagen,  Palaeontologica  Indica,  Ser.  XIII,  I,  1883,  p.  410. — 
Winchell  and  Sohuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  458. — Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  182;— Thirteenth  Ann.  Rep. 
N.  Y.  State  Geologist,  1895,  p.  825. 

Rhynchotrema  ainsliei  K.  H.  Winchell.  Trenton  (Ord.). 

Rhynchonella  ainsliel  N.  H.  Winchell,  Fourteenth  Ann.  Rep.  Geol.  Nat.  Hist. 

Survey  Minnesota,  1886,  p.  315,  pi.  2,  figs.  5,  6. 
Rhynchotrema  ainsliei  Winchell  and  Schuchert,  Minnesota  Geol.  Snrrey,  III> 

1893,  p.  459,  pi.  34,  figs.  1-8. 
Loc.  Minneapolis,  St.  Paul,  etc.,  Minnesota;  Decorah,  Iowa. 

Rhynchotrema  capax  (Conrad).  Lorraine  (Ord.). 

Atrypa  capax  Conrad,  Jonr.  Acad.  Nat.  Sci.  Philadelphia,  YIII,  1842,  p.  264,  pi.  14, 
fig.  21. 

Atrypa  increbescens  (partim)  Hall,  Pal.  New  York,  1, 1847,  p.  146,  pi.  33,  figs. 
13i,  13k-13y.— Billings,  Canadian  Nat.  Geol.,  1, 1856,  p.  207,  figs.  15, 16.— Hall, 
Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p.  66.  figs.  6, 7, 9-11. 

Rhynchonella  increbescens  (partim)  Hall,  Geol.  Wisconsin,  1, 1862,  p.  123,  pi. 
11,  fig.  2. 

Rhynchonella  capax  Billings,  Geol.  Canada,  1863,  p.  211,  fig.  213.— Meek,  Pal. 
Ohio,  I,  1873,  p.  123,  pi.  11,  fig.  2.— Miller,  Cincinnati  Quart.  Jour.  Sci.,  II, 
1875,  p.  17. — White,  Second  Ann.  Rep.  Indiana  Bureau  of  Statistics  and 
GeoL,  1880,  p.  489,  pi.  1,  figs.  9-11;— Tenth  Rep.  State  Geol.  Indiana,  1881, 
p.  121,  pi.  1,  figs.  9-11.— Whitfield,  Geol.  Wisconsin,  IV,  1882,  p.  263,  pi.  12, 
figs.  26, 27.— Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  99,  pi.  41,  fig.  12. 

Rhynchotrema  capax  Winchell  and  Schuchert,  Minnesota  Geol.  Surrey,  III, 
1893,  p.  462,  pi.  34,  figs.  30-34.— Hall  and  Clarke,  Pal.  New  York,  VHI,  Pt. 
II,  1893,  pp.  183, 185,  pi.  56,  figs.  14-18, 20-27;  pi.  83,  fig.  31.— Whiteavee,  Pal. 
Foss.,  Ill,  Pt.  Ill,  1897,  p.  178. 

Loc,  Richmond,  Indiana;  Oxford,  etc.,  Ohio;  Wilmington,  HlinoiB;  Cape 
Girardeau,  Missouri;  Stockbridge,  Ironridge,  etc.,  Wisconsin;  LattoerSy 
Iowa;  Spring  Yalley,  Minnesota;  Anticosti;  Lake  Winnipeg,  Manitoba; 
Fort  Churchill,  Hudson  Bay. 
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Rhynchotrema  dentatnm  Hall.  Treutou  and  Lorraine  (Ord.). 

Atrypa  dentata  Hall,  Pal.  New  York,  I,  1847,  p.  148,  pi.  33,  fig.  14. 
Rhynchonella  deutata  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p. 

65.— Meek,  Pal.  Ohio,  I,  1873,  p.  121,  pi.  11,  fig.  3.— Miller,  Cincinnati  Quart. 

Jour.  Soi.,  II,  1875,  p.  18. — White,  Second  Ann.  Rep.  Indiana  Bureau  of 

Statistics  and  Geol.,  1880,  p.  490,  pi.  1,  figs.  12>14;— Tenth  Rep.  State  Geol. 

Indiana,  1881,  p.  122,  pi.  1,  figs.  12-14. 
Rhynchotrema  dentata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  185. 
f  Rhynchonella  dentata  Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  100,  pi.  41,  fig.  3. 
Xoc.  Turin,  New  York;  Day  ton  and  Oxford,  Ohio;   Richmond,  Indiana;  near 

Nashville,  Tennessee. 

Rhjrnohotrema  formosniii  (Hall).  Lower  Helderberg  (Dev.). 

Rhynchonella  formosa  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  76, 
figs.  1-5;— Pal.  New  York,  lU,  1859,  p.  236,  pi.  35,  fig.  6. 

Stenocisma  formosa  Hall,  Pal.  New  York,  IV,  1867,  p.  334.— Hall  and  Clarke, 
Ibidem,  VIII,  Pt.  II,  1893,  p.  187,  pi.  56,  figs.  41-45. 

Loc.  Schoharie  and  Albany  counties.  New  York ;  Lake  Temiscouata,  New  Brnns- 
wick,  and  Arisaig,  Nova  Scotia  (Ami). 

Bhynchotrema  in»qmyalye  (Castelnau).  Trenton  (Ord.). 

Spirifer  insequlvalvis  Castelnau,  Essai  Syst^me  Sil.  FAmdrique  Septentrionale, 

1843,  p.  40,  pi.  14,  fig.  8. 
Atrypa  inorebescens  (partim)  Hall,  Pal.  New  York,  I,  1847,  pp.  146,  289,  pi.  33, 

figs.  13a>13h ;  f pi.  79,  fig.  6. 
Bhynchonella  inorebescens  (partim)  Billings,  Canadian  Nat.  Geol.,  I,  1856,  p. 

207,  figfl.  11-14.— Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p. 

66.— Billings,  Geol.  Canada,  1863,  p.  168,  fig.  153.— Nettelroth,  Kentucky 

Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  83,  pi.  34,  figs.  26-29. 
Rhynchonella  argenturbica  White,   Wheeler's  £xpl.   and  Survey  west  100th 

Mend.,  IV,  Prel.  Rep.,  1874,  p.  14;— Ibidem,  Final  Rep.,  1875,  p.  75,  pi.  4, 

fig.  12. 
Trematospira  (f)  qnadriplicata  Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p. 

60,  figs.  6,  7. 
Rhynchotreta  qnadriplicata  Miller,  N.  American  Greol.  Pal.,  1889,  p.  370. 
Rhynchonella  minnesotensis  Sardeson,  Bull.  Minnesota  Acad  Nat.  Sci.,  Ill,  1892, 

p.  333,  pi.  4,  figs.  21-23. 
Rhynchotrema  insequivalvia  Winchell  and  Schnchert,  Minnesota  Geol.  Survey, 

III,  1893,  p.  459,  pi.  34,  figs.  9-25.— Whiteaves,  Pal.  Foss.,  Ill,  Pt.  Ill,  1897, 

p.  179. 
Rhynchotrema  increbescens  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 

pp.  183, 185. 
Loo,  Drummonds  Island  (Castelnau);  New  York;  Kentucky;   Tennessee;  Illi- 
nois; Wisconsin;    Iowa;    Minnesota;    Silver  City,   New  Mexico;  Ottawa, 

Canada;  Lake  Winnipeg,  Manitoba. 
Oha,  Compare  Rhynchonella  subtrlgonalis. 

Bhynchotrema  infldquivalve  laticostatnm  Win.  and  Schach.   Trenton  (Ord.). 

Rhynchotrema  insequlvalvis  var.  laticostata  W.  and  S.,  American  Geol.,  IX, 
April  1, 1892,  p.  293 ;— Minnesota  Geol.  Survey,  III,  1893,  p.  461,  pi.  34,  figs. 
26-29. 

Rhynchonella  sancta  Sardeson,  Bnll.  Minnesota  Acad.  Nat.  Sci.,  Ill,  April  9, 
1892,  p.  333,  pi.  4,  tigs.  19, 20. 

Loo.  Cannon  Falls,  Minnesota. 

Shynohotreiiia  ottawaense  (Billings).  Trenton  (Ord.). 

Porambonitesf  ottawaensis  BiUings,  Pal.  Fossils,  1, 1862,  p.  140,  fig.  117. 
BuU.  87 24 
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Bhynohotiema  ottawaeiiBe  (BiIliDgs)~Gontiniied. 

Protorhynohaf  and  Orthorhynchulaf  ottawaensis  Hall  and  Clarke,  Pal.  New 

York,  Vin,  Pt.  n,  1893,  pp.  181, 228. 
Loc.  Pauqnette  Rapids,  Canada;  near  Murfreeeboro,  Tennessee. 

Bhynohotrema  perlamellosiim  (Whitfield).  Lorraine  (Ord.). 

Rhynchonella  jierlamellosa  Whitfield,  Ann.  Rep.  Geol.  Sorvey  Wisconsin,  1877, 
p.  73.— James,  The  Paleontologist,  2,  1878,  p.  15. -> Whitfield,  Oeol.  Wiscon- 
sin, IV,  1882,  p.  265,  pi.  12,  figs.  23-25. 

Loc.  Delafield  and  Iron  Ridge,  Wisconsin ;  Oxford,  Ohio. 

EHTVCHOTEETA  Hall.  Genotype  Bhynchonella  cnneata  Dalman. 

Rhynohotreta  Hall,  Twenty-eighth  Rep.  N.  Y.  State  Mas.  Nat.  Hist.,  1879,  p.  166, 
figs.  1-4 ; — Eleventh  Rep.  State  Geol.  Indiana,  1882,  p.  309. — ^Nettelroth,  Ken- 
tacky  Fossil  Shells,  Mem.  Kentnoky  Geol.  Sarvey,  1889,  p.  84. — HaU  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  185 ;— Thirteenth  Ann.  Rep.  N.  Y. 
State  Geologist,  1895,  p.  825. 

Bhynohotreta  cnneata  amerioana  Hall.  Niagara  (Sil.). 

Atrypa  cnneata  Hall  (non  Dalman),  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  Table 
of  Organic  Remains,  13,  figs.  3,  4;— Pal.  New  York,  II,  1852,  p.  276,  pi.  57, 
fig.  4.— Billings,  Canadian  Nat.  Geol.,  1, 1856,  p.  138,  pi.  2,  fig.  18. 

Rhynchonella  caueata  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859, 
p.  77.— Billings,  Geol.  Canada,  1863,  p.  315,  fig.  323. 

Rhynchotreta  cnneata  var.  americana  Hall,  Twenty-eighth  Rep.  N.  Y.  State 
Mas.  Nat.  Hist.,  1879,  p.  167,  pi.  25,  figs.  29-38;— Eleventh  Rep.  State  Geol. 
Indiana,  1882,  p.  310,  pi.  25,  figs.  29-38.— Nettelroth,  Kentucky  Foesil  Shells, 
Mem.  Kentucky  Geol.  Survey,  1889,  p.  85,  pi.  32,  figs.  58,59,  62, 63.— Beecher 
and  Clarke.  Mem.  N.  Y.  State  Mus.,  I,  1889,  p.  47,  pi.  4,  figs.  12-22.— HaU 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  187,  pi.  56^  figs.  31-38. 

Loc.  Lockport,  etc.,  New  York;  Hamilton,  Ontario;  Waldron  and  Osgood, 
Indiana;  Louisville,  Kentucky;  Milwaukee,  Wisconsin. 

Ebynobolus  Hall=EbiDoboln8. 

ECEMERELLA  Hall  and  Clarke.       Genotype  Orbicnla  grandis  Vannx. 

Roemerella  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I.  1892,  p.  137,  fig.  65;— 
Eleventh  Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  257. 

RoBmerella  grandis  (Yanaxem).  Hamilton  (Dev.). 

Orbicula  grandis  Vanuxem,  Geol.  N.  Y. ;  Rep.  Third  Dist.,  1842,  p.  152,  fig.  4. 
Discina  grandis  Hall,  Pal.  New  York,  IV,  1867,  p.  17,  pi.  1,  fig.  18;  pi.  2,  figs. 

32,  33.— Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey, 

1889,  p.  33,  pi.  3,  tig.  3. 
Discina  (Orbiculoldeat)  grandis  Hall  and  Whitfield,  Twenty-fourth  Rep.  N.  Y. 

State  Cab.  Nat.  Hist.,  1872,  p.  187 ;— Twenty-seventh  Rep.  Ibidem,  1875,  pi. 

9,  figs.  33-35. 
Roemerella  grandis  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  187,  hg. 

65,  pi.  4E,  figs.  29-31. 
Loc.  Cazenovia  and  Pratts  Falls,  New  York;  Columbus,  Ohio;  Falls  of  Ohio. 

EOMIVOERIHA  Hall  and  CI.    Genotype  Centronella  jnlia  A.  Wincbell. 

Romingerina  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  272;— Thir- 
teenth Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  855. 

Romingerina  jnlia  (A.  Winchell).  Waverly  (L.  Garb.). 

CentroneUa  Julia  A.  WincheU,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1862,  p.  405;— 
Ibidem,  1865,  p.  123.— Hall,  Pal.  New  York,  IV,  1867,  p.  419,  pi.  61A,  figs. 
41-46.— Herrick,  Bull.  Denison  Univ.,  Ill,  1888,  p.  49,  pi.  2,  fig.  5. 
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Bomingerina  jnlia  (A.  Winchell) — Continued. 

Bomingerina  jaUa  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  It,  1893,  p.  271, 

figs.  187,  188,  pi.  79,  figs.  28-30. 
Xo€.  Port  Aaz  Barques,  Michigan;  Cayahoga  and  Licking  counties,  Ohio,     fin 

the  Chemung  at  Rushford,  New  York  (Williams). 

SCAPHIOCCELIA  Whitfield.  Genotype  S.  boliYiaensis  Whitfield. 

ScaphiocoDlia  Whitfield,  Trans.  American  Inst.  Min.  Engi.,  XIX,  1891,  p.  106.— 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  275 ;— Thirteenth 
Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  857. 

SoaphioccBlia  boliviaenBis  Whitfield.  Middle  Devonian. 

Scaphiocoelia  boliviensis  Whitfield,  Trans.  American  Inst.  Min.  Engi.,  XIX,  1891, 
p.  106,  figs.  1-4.— Hall  and  Clarke,  PaL  New  York,  VIII,  Pt.  II,  1893,  p.  276, 
figs.  193-196. 

Loc.  Sercre  or  Qnechista,  Bolivia. 

SCEHIDIXrX  Hall.  Genotype  Orthis  insignis  Hall. 

Skenidium  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p.  70,  figs. 

1-5. — Waagen,  Palseontologica  Indica,  Ser.  XIII,  I,  1884,  p.  549. 
Scenidium  (Ehlert,  Bull.  Societe  d'Etudes  Scientifiques  d'Angers,  1887,  p.  4, 

extract.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  241.— Winchell 

and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  381. — Hall  and  Clarke^ 

Eleventh  Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  276. 

Soenidinm  anthonense  Sardeson.  Trenton  (Ord.). 

Skenidium  halli  Safford,  Geol.  Tennessee,  1869,  p.  287  (undefined). 

Skenidium  anthonensis  Sardeson,  Bull.  Minnesota  Acad.  Nat.  Sci.,  Ill,  1892,  p.  333, 
pl.  4,  fig.  7. 

Scenidium  halli  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  242,  pl.  7A, 
figs.  33-39. 

Scenidium  anthonensis  Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III, 
1893,  p.  381,  figs.  20-23. 

Loe.  Minneapolis,  St.  Paul,  and  Cannon  Falls,  Minnesota;  Dixon,  lUinois;  Leb- 
anon, Tennessee. 

Scenidium  devouicnm  Walcott=DalmaneI]a  devonica. 

Scenidium  halli  Safford =S.  anthonense. 

Scenidium  inngne  Hall.  Lower  Helderberg  (Dev.). 

Orthis  msignis  HaU,  Pal.  New  York,  III,  1859,  p.  173. 

Skenidium  (Orthis)  insignis  Hall,  Ibidem,  1859,  pl.  lOA,  figs.  13-15. 

Skenidium  insignis  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p. 

70,  figs.  l-nS;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  p.  37,  figs.  31-35. 
Scenidium  insigne  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I.  1892,  p.  242,  pl. 

7,  figs.  31-35. 
Loo.  Helderberg  Mountains,  New  York ;  Perry  County,  Tennessee. 

Scenidium  (?)  merope  (Billings).  Trenton  and  Lorraine  (Ord.). 

Orthis  merope  BiUings,  Pal.  Fossils,  I,  1862,  p.  139,  fig.  116. 

Scenidium  f  merope  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  242, 

pl.  7A,  figs.  31, 32. 
Loc,  Ottawa,  Canada;  Cincinnati,  Ohio;  Burgin,  Kentucky. 

Scenidium  pjrramidale  Hall.  I^iagara  (Sil.). 

Orthis  pyramidalis  Hall,  Pal.  New  York,  II,  1852.  p.  251,  pl.  52,  fig.  2. 
Skenidium  pyramidalis  Hall,   Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist., 

1860,  p.  70. 
Skenidium  pyramidata  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pl.  37, 

fip.  29, 30. 
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Scenidinm  pyramidale  Hall — Continued. 

Scenidium  pyramidale  Hall  and  Clarke,  Pal.  New  York,  YUI,  Pt.  1, 1882,  p.  242, 

pi.  7,  figs.  29, 30;  pi.  7 A,  figs.  40-42. 
Loe.  Lockport,  New  York;  Arisaig,  Nova  Scotia  (Ami). 

SCHIZAMBOH  Walcott.  Genotype  S.  typicalis  Walcott. 

Schizambon  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  69.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  113, 167.— WincheU  and  Schu- 
chert,  Minnesota  Geol.  Survey,  III,  1893,  p.  360.— Hall  and  Clarke,  Eleveutb 
Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  253. 

Schizambonia  CEhlert,  Fischer's  Manuel  de  Conchy liologie,  1887,  p.  1266. 

Schizambon  (?)  dodgei  WincheU  and  Schuchert.  Trenton  (Ord.). 

Schizambon  ( f )  dodgii  W.  and  S.,  Minnesota  Geol.  Survey,  III,  1893,  p.  361, 

pi.  30,  figs.  5-7. 
Loc.  Sandyhill,  New  York.  . 

Schizambon  (?)  fiBsus  canadaensii  (Ami).  Utica  (Ord.). 

Siphonotreta  scotica  Whiteaves,  American  Jour.  Sci.,  3d  ser.,  XXIV,  1882,  p. 

278 ;— Canadian  Nat.  Geol.,  X,  1883,  p.  396. 
Siphonotreta  scotica  var.  canadensis  Ami,  Ottawa  Naturalist,  I,  1887,  p.  124. 
Schizambon  ( ?)  fissus  var.  canadensis  Hall  and  Clarke,  Pal.  New  York,  YIII, 

Pt.  I,  1892,  p.  115,  pi.  4,  figs.  32-36. 
Loc,  Gloucester,  Ontario. 

Schizambon  (?)  lockei  WincheU  and  Schuchert.  Lorraine  (Ord.). 

Schizambon  (?)  lockii  WincheU  and  Schuchert,  Minnesota  Geol.  Survey,  111, 

1893,  p.  362,  pi.  30,  figs.  8-10. 
Loc.  Cincinnati,  Ohio. 

Schizambon  t]rpicali8  Walcott.  Pogonip  or  Calciferons  (Ord.). 

Schizambon  typicalis  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  70,  pi.  1, 
fig.  3.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  114,  fig.  65, 
pi.  4,  figs.  27-30. 

Loc,  Eureka  district,  Nevada;  Manitou,  Colorado. 

8CHIZ0B0LUS  Ulrich. 

Genotype  Discina  trnucata  Hall=Lingiila  concentrica  Vanuxem. 

Schizobolus  Ulrich,  Cout.  American  Pal.,  I,  1886,  p.  25,  pi.  3,  fig.  3. — Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  87,  166  j— Eleventh  Ann.  Rep. 
N.  Y  State  Geologist,  1894,  p.  246. 

Schizobolus  concentrious  (Vanuxem).  Genesee  (Dev.). 

Lingula  concentrica  Vanuxem,  Geol.  N.  Y. ;  Rep.  Third  Dist.,  1842,  p.  168,  fig.  4. — 

HaU,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  223,  tig.  4. 
Discina  truncata  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  28;— 

Pal.  New  York,  IV,  1867,  p.  23,  pi.  1,  fig.  15 ;  pi.  2,  figs.  36,  37. 
Discina  (Trematis)  truncata  HaU  and  Whitfield,  Twenty-fourth  Rep.  N.  Y.  State 

Cab.  Nat.  Hist.,  1872,  p.  187. 
Trematis  truncata  Hall,  Twenty-third  Rep.  Ibidem,  1873,  pi.  13,  fig.  20. 
Schizobolus  truncatns  Ulrich,  Cont.  American  Pal.,  1, 1886,  p.  25,  pi.  3,  fig.  3. — 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  87,  pi.  3,  figs.  11-14. 
Loc,  Ogdens  Ferry,  Cayuga  Lake,  etc.,  New  York;  Falls  of  Ohio;  Madison 

County,  Kentucky. 

SCmZOGRAHIA  Hall  and  Whitfield.    Genotype  Orbicnla  T  fllosa  Hall. 

Schizocrania  Hall  and  Whitfield,  Pal.  Ohio,  II,  1875,  p.  71.— Hal]  and  Clarke,  Pal. 
New  York,  VIII,  Pt.  1, 1892,  pp.  142, 168.— WincheU  and  Schuchert,  Minnerota 
Geol.  Survey,  III,  1893,  p.  369.— Hall  and  Clarke,  Eleventh  Ann.  Bep.  N.  Y. 
State  Geologist,  1894,  p.  259. 
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Schizocrania  filosa  Hall.  Trenton-Lorraine  (Ord.)* 

Orbiculaf  filosa  Hall,  Pal.  New  York,  I,  1847,  p.  99,  pi.  30,  fig.  9. 

Trematis  filoea  Billings,  Geol.  Canada,  1863,  p.  159,  fig.  126.— Hall,  Twenty-third 

Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1873,  pi.  13,  figs.  21, 22. 
Trematis  (f)  filosa  Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  15. 
Schizocrania  filosa  Hall  and  Whitfield,  Pal.  Ohio,  IT,  1875,  p.  73,  pi.  1,  figs. 

12-15.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  143,  pi.  4G, 

figs.  22-30. — Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p. 

370,  fig.  31;  pi.  29,  figs.  29-31. 
Loc.  Middleville,  Utica,  etc.,  New  York;   Ottawa,  Canada;  Cincinnati,  Ohio; 

Cannon  Falls  and  Minneapolis,  Minnesota. 

Schizocrania  (?)  helderbergia  Hall.  •        Lower  Helderberg  (Dev.). 

Sohis6ocrania(f)  helderbergia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 

pp.  144,  179,  pi.  4G,  figs.  34,  35. 
Loc,  Near  Clarksville,  New  York. 

Schizocrania  (?)  mdis  Hall.  Trenton  (Ord.). 

Trematis  rudis  Hall,  Twenty-third  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1873,  p.  243, 

pi.  13,  fig.  19. 
Schizocrania  (f)  rudis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  144, 

pi.  4G,  fig.  21. 
Loc,  Clifton,  Tennessee. 

Schizocrania  schucherti  Hall  and  Clarke.  Trenton  (Ord.)* 

Schizocrania  schucherti  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892^  pp. 

143,  179,  pi.  4G,  figs.  31-33. 
Loc,  Covington,  Kentucky. 

Schizocrania  superincreta  Barrett.  Lower  Helderberg  (Dev.). 

Trematis  (Schizocrania)  superincreta  Barrett,  Annals  N.  Y.  Acad.  Sci.,  I,  1878, 

p.  122. 
Schizocrania  (f)  superincreta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892, 

p.  144. 
Loc,  Port  Jervis,  New  York. 

SCHIZOPHOEIA  King.  Genotype  Ortbis  resnpinata  (Martin). 

Schizophoria  King,  Mon.  Permian  Fossils,  Pal.  Soc,  1850,  p.  106. — Hall,  Bull. 
Geol.  Soc.  America,  I,  1889,  p.  21.— Hall  and  Clarke,  Pal.  New  York,  VIII, 
Pt.  1, 1892,  p.  211 ;— Eleventh  Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  272. 

Schizophoria  carinata  Hall.  Cbemung  (Dev.). 

Orthis  carinata  Hall,  Geol.  N.  Y.;  Rep.  Fourth  Dist.,  1843,  p.  267,  fig.  1;— Pal. 

New  York,  IV,  1867,  p.  58,  pi.  8,  figs.  30-32;— Second  Ann.  Rep.  N.  Y.  State 

Geol.,  1883,  pi.  36,  fig.  22. 
Schizophoria  carinata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  213, 

226,  pi.  6,  fig.  22. 
Loe,  Painted  Post,  High  Point,  etc.,  New  York. 

Schizophoria  cora  (d'Orbigny).  Upper  Carboniferons. 

Orthis  cora  d'Orhigny,  Voyage  dans  I'Am^rique  M<Sridionale,  Pal.,  1842,  p.  48. 

Terebratula  cora  d'Orbigny,  Ibidem,  1842,  pi.  3,  figs.  21-23. 

Orthis  resupinata  var.  latirostrata  Toula,  Sitzuugsb.  der  k.  k.  Akad.  der  Wis- 

sensch.  zu  Wien,  LIX,  1869,  p.  8.  pi.  1,  fig.  7.— Derby,  Bull.  Cornell  Univ.,  1, 

1874,  p.  63. 
Loo,  Yarbichambi  and  Cochabamba,  Bolivia. 

Schizophoria  macfeurlani  (Meek).  Middle  and  Upper  Devonian. 

OrUiiB  maofarlani  Meek,  Trans.  Chicago  Acad.  Sci.,  I,  1868,  p.  88,  pi.  12,  fig.  1.— 
Ifeek  and  Worthen,  Geol.  Survey  Illinois,  III,  1868,  p.  423,  pi.  13,  fig.  10.— 
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Schisophoria  macfEurlani  (Meek) — Gontinned. 

Kayser,  Rlohthofen's  China,  lY,  1883,  p.  91,  pi.  13,  fig.  3.— Wftloott,  Hon.  U.  S. 

Geol.  Survey,  VIII,  1884,  p.  114. 
Schizophoria  macfarlimii  HeAl  and  Clarke,  Pal.  New  York,  Yllly  Pt.  1, 1892,  pp. 

190,  212,  225,  pi.  6A,  figs.  28-32. 
Loc,  Independence,  Iowa;   Howard  and  High   Point,  New  York;  Mackenzie 

River,  Canada;  Lower  Devonian,  Enreka  district,  Nevada;  Sontbwestem 

China. 

Schkophoria  manitobaeiuiis  Whiteaves.  Upper  Devonian. 

Orthis  (Schizophoria)  manitobensis  Whiteaves,  Cont.  Canadian  Pal.,  I,  1892,  p. 

283,  pi.  37,  figs.  3, 4, 5. 
Loo.  Lake  Winnipegosis,  Canada. 

Schizophoria  multistriata  Hall.  Lower  Helderberg  (Dev.). 

Orthis  multistriata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  45,  figs. 

1, 2;— Pal.  New  York,  III,  1859,  p.  176,  pi.  15,  fig.  2. 
Schizophoria  multistriata  Hall  and  Clarke,  Ibidem,  VIII,  Pt.  I,  1892,  pp.  212, 

226,pl.6A,  fig.  25. 
Loc.  Schoharie  and  Catskill,  New  York. 

Sohixophoria  (?)  pednncnlariB  Hall.  Lower  Helderberg  (Dev.). 

Orthis  peduncnlaris  Hall,  Pal.  New  York,  III,  1859,  p.  174,  pi.  13,  fig.  16. 
Schizophoria  f  pedoncularis  Hall  and  Clarke,  Pal.  New  York,  Vm,  Pt.  I,  1892, 

p.  226. 
Loc.  Helderberg  Mountains,  New  York. 

Sohizophoria  propinqua  Hall.  Upper  Helderberg  (Dev.). 

Orthis  propinqaa  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  110; — 
Pal.  New  York,  IV,  1867,  p.  43,  pi.  6,  fig.  3;— Second  Ann.  Rep.  N.  Y.  State 
Geol.,  1883,  pi.  36,  figs.  30, 31. 

Schizophoria  propinqua  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 
212,  226,  pi.  6,  fig.  30. 

Loc.  New  York;  Colnmbns,  Ohio. 

Schizophoria  resupinata  (Martin).  Carbon iferons. 

Orthis  resapinata  Hall  and  Whitfield,  King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV, 

1877,  p.  265,  pi.  5,  figs.  1,  2. 
Schizophoria  resapinata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 

194, 213, 226. 
Loc.  Oqnirrh  Mountains,  Utah;  Lake  Valley  mining  district.  New  Mexico. 

Schizophoria  resupinoides  (Oox).  Upper  Garbonlferons. 

Orthis  resnpinoides  Cox,  Owen's  Geol.  Survey  Kentucky,  II,  1857,  p.  570,  pi.  9, 

fig.  1.— Worthen,  Geol.  Survey  Illinois,  VIII,  1890,  p.  106,  pi.  11,  fig.  4. 
Orthis  resupinoides f  White,  Wheeler's  Expl.  and  Survey  west  100^  Meridian, 

Appendix,  1881,  p.  xxiii. 
Schizophoria  resupinoides  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892, 

pp.  213, 226. 
Sohizophoria  cfr.  resupinoides  Smith,  Proc.  American  Phil.  Soc,  XXXV,  1897, 

p.  28  (extract). 
Loc.  Hancock  County,  Kentucky;  Manuelitos  Creek,  New  Mexico;  f  White  and 

Conway  counties,  Arkansas. 
Oht.  Probably  identical  with  Schizophoria  resupinata. 

Schizophoria  senecta  Hall  and  Clarke.  Olinton  (SO.). 

Orthis  (Schizophoria)  senecta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892, 

p.  343,  pi.  6A,  figs.  23, 24. 
Loc.  Beynales  Baein,  Niagara  County,  New  York. 
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Schizophoria  stnatola  (Schlotbeim).  Middle  and  Upper  Devonian. 

Anomia  Terebratolites  strlatalus  Sohlotheim,  Min.  Tasohenbach,  VIII,  1813,  pi. 
1,  fig.  6. 

Orthis  striatola  Davidson,  Brit.  Devonian  Brach.,  Pal.  Soc,  1865,  p.  87,  pi.  17, 
figs.  4-7. — Whiteaves  (non  Schlotbeim),  Cont.  Canadian  Pal.,  I,  1891,  pp. 
218, 283. 

Ortbis  impressa  Hall,  Geol.  N.  Y.;  Rep.  Fourtb  Dist.,  1843,  p.  267,  fig.  2;— Pal. 
New  York,  IV,  1867,  p.  60,  pi.  8,  figs.  11-19.— Wbitfield,  Geol.  Wisconsin,  IV, 
1882,  p.  326,  pi.  25,  figs.  13-15.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884, 
p.  115,  pi.  13,  fig.  13.— Kindle,  Bull.  American  Pal.,  6, 1896,  p.  36. 

Ortbis  lentiformisf  Owen  (non  Hall),  Geol.  Survey  Wisconsin,  Iowa,  Minnesota, 
1852,  pi.  3,  figs.  10, 10a,  young  specimen.  [See  specimens  in  U.  S.  Nat.  Mus., 
Cat.  Invert.  Foss.,  17918.] 

Ortbis  iowensis  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  488,  pi.  2,  fig.  4. — 
Billings,  Hind's  Rop.  Expl. ^Assiniboine  and  Saskatcb.,  1859,  p.  187,  fig.  1. — 
Meek,  Trans.  Cbicago  Acad.  Sci.,  1, 1868,  p.  90,  pi.  12,  fig.  2.— White,  Second 
Ann.  Rep.  Indiana  Bureau  of  Statistics  and  Geol.,  1880,  p.  501,  pi.  5,  figs. 
10-12;— Tenth  Rep.  State  Geol.  Indiana,  1881,  p.  133,  pi.  5,  figs.  10-12.— 
Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  62,  pi.  38,  fig.  6. 

Ortbis  iowensis  var.  fumarins  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  489, 
pi.  2,  fig.  5.— Meek  and  Wortben,  Geol.  Survey  Illinois,  III,  1868,  p.  424,  pi. 
13,  fig.  9. 

f  Ortbis  iowensis  f  A.  Wincbell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1862,  p.  410. 

Ortbis  propinqua  Nettelroth  (non  Hall),  Kentucky  Fossil  Shells,  Mem.  Ken- 
tucky Geol.  Survey,  1889,  p.  43,  pi.  16,  figs.  1-3,  7-11. 

Sobizophoria  iowensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  212. 
226,  pi.  6A,  fig.  29. 

Schizophoria  impressa  Hall  and  Clarke,  Ibidem,  1892,  pp.  212,  216,  pi.  6,  fig.  31; 
pi.  6A,  figs.  26,  27. 

Loe,  New  York;  Falls  of  Ohio;  Illinois;  Iowa;  Milwaukee,  Wisconsin;  Perry 
County,  Missouri ;  Eureka  district,  Nevada ;  Mackenzie  River  VaUey,  North- 
west Territory,  Canada. 

Ohs,  The  writer  has  compared  American  forms  with  O.  striatula  from  the  Eifel, 
Germany,  and  be  agrees  with  authors  in  regarding  both  as  one  species. 
Orthis  (Schizophoria)  macfarlani  is  often  found  associated  with  O.  striatula 
and  may  be  only  a  variety  of  it. 

Behizophoria  swalloYi  HalL  Burlin^n  (L.  Garb.). 

Orthis  swallovi  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  597,  pi.  12,  fig.  5;— 
Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  36,  figs.  23,  24.— Keyes,  Geol. 
Survey  Missouri,  V,  1895,  p.  63,  pi.  38,  fig.  5. 

Schizophoria  swallovi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  213, 
226,  pi.  6,  figs.  23,  24. 

Loe,  Burlington,  Iowa;  Qnincy,  Illinois;  Pike  County,  Missouri. 

Ohs,  Compare  with  Rbipidomella  clarkensis. 

Sehiiophoria  tioga  Hall.  Portage  and  Chemung  (Dev.). 

Orthis  interlineata  Hall  (non  Sowerby),  Geol.  N.  Y. ;  Rep.  Fourtb  Dist.,  1843, 

p.  267,  figs.  3,  4. 
Orthis  tioga  Hall,  Pal.  New  York,  IV,  1867,  p.  59,  pi.  8,  figs.  20-29;— Second  Ann. 

Rep.  N.  Y.  State  Geol.,  1883,  pi.  36,  figs.  17, 18.— Whitfield,  Annals  N.  Y.  Acad. 

Sci.,  V,  1891,  p.  561,  pi.  12,  fig.  3;— Geol.  Ohio,  VII,  1895,  p.  453,  pi.  8,  fig.  3. 

Schizophoria  tioga  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  212, 

226,  pi.  6,  figs.  17,  18. 
Loe,  Faotoryyille,  Elmira,  etc..  New  York;  Lake  County,  Ohio. 
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Sohizophoxia  tullienfis  (Vauuxem).  Tally  (Dev.). 

OrthiB  toUieiiBis  Vanuxem,  Geol.  N.  T. ;  Rep.  Third  Dist.,  1842,  p.  164,  fig.  2.— 

Hall,  Pal.  New  York,  IV,  1867,  p.  55,  pi.  7,  Hg,  5.— Waloott,  Mon.  U.  S. 

Geol.  Survey,  VIII,  1884,  p.  115,  pi.  2,  fig.  12.— Williama,  Bull.  Geol.  Soc. 

America,  I,  1890,  p.  492,  pi.  12,  fig.  16. 
Orthis  resupiuata  Hall  (non  Martin),  Geol.  N.  Y. ;  Rep.  Fourth  Diat.,  1843,  p.  215, 

fig.  2. 
Orthis  (Schizophoria)  tuUiensis  Hall,  Second  Ann.  Rep*  N.  Y.  State  Geol.,  1883, 

pi.  36,  figs.  25-29. 
Schizophoria  tuUiensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 

212,  226,  pi.  6,  figs.  25-29. 
JjOc,  Tully,  Tinkers  Falls,  and  Ovid,  New  York ;  Eureka  district,  Nevada. 

8CHIZ0TRETA  Kutorga.  Genotype  S.  elliptica  Katorga. 

Sohizotreta  Kntorga,  Verhand.  Kais.  Min.  Gessel.  zu  St.  Petersburg,  VII,  1848, 
p.  273.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  135,  169.— 
Winchell  and  Sohnchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  365. — Hall  and 
Clarke,  Eleventh  Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  257. 

Schizotreta  conica  (Dwight).  Treutou  (Ord.). 

Orbiculoidea  conica  Dwight,  American  Jour.  Sci.,  3d  ser.,  XIX,  1880,  p.  452,  pi. 

21,  figs.  1-11. 
Schizotrota  conica  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  126, 

135,  pi.  4E,  figs.  6-8;  pi.  4F,  fig.  7. 
Loc.  Near  Newburg,  New  York. 

Schizotreta  minutnla  Winchell  and  Schnchert.  Lorraine  (Ord.). 

Schizotreta  minutula  Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893, 

p.  366,  fig.  28. 
Loc,  Near  Granger,  Minnesota. 

Schizotreta  ovalis  Hall  and  Clarke.  Trenton  (Ord.). 

(Irbiculoidea  (Schizotreta)  ovalis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I, 

1892,  p.  177,  pi.  4E,  figs.  4,  5. 
Loc.  Middleville,  New  York. 

Schizotreta  pelopea  (Billings).  Trenton  and  Lorraine  (Ord.). 

Disciua  pelopea  Billings,  Pal.  Fossils,  I,  1862,  p.  52,  fig.  56;— Geol.  Canada,  1863, 
p.  150,  fig.  124. 

Discina  eoncordensis  Sardeson,  Bull.  Minnesota  Acad.  Nat.  Sci.,  Ill,  1892,  p.  328, 
pi.  4,  figs.  13,  14. 

Schizotreta  pelopea,  Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893, 
p.  365,  pi.  29,  figs.  26-28. 

Lov,  Montreal,  Canada;  Mantorville,  Old  Concord,  and  Spring  Valley,  Minne- 
sota; Dubuque,  Iowa;  Neenah,  Wisconsin;  in  the  Utica  at  Ottawa,  Canada 
(Ami). 

Schizotreta  tenxdlamellata  (Hall).  Niagara  (Sil.). 

Orbicula  tenuilamellata  Hall,  Pal.  New  York,  II,  1852,  p.  250,  pi.  53,  fig.  3. 
Discina  forbesi  Nicholson  (non  Davidson),  Pal.  Prov.  Ontario,  1875,  p.  62. 
Dlscina  solitaria  Ringueberg,  American  Naturalist,  1882,  p.  175,  figs.  a-e. 
Discina  clara  Spencer,  Bull.  Univ.  State  Missouri,  1,  1884,  p.  56; — Trans.  St. 

Louis  Acad  Sci.,  IV,  1886,  p.  606,  pi.  8,  fig.  5. 
Schizotreta  tenuilamellata  Beecher,  American  Jour.  Sci.,  .3d  ser.,  XLI,  1891,  p. 

357,  pi.  17,  fig.  11. 
Orbiculoidea  (Schizotreta f)  tenuilamellata  Hall  and  Clarke,  Pal.  New  York, 

VIII,  Pt.  I,  ;892,  pp.  127,  135,  pi.  4E,  figs.  9-11;  pi.  4F,  figs.  2-6. 
Loo,  Lookpoi*t,  New  York;  Hamilton,  Ontario,  aud  Arisaig,  Nova  Scotia  (Ami). 
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SELSNELLA  Hall  and  Clarke.      Genotype  S.  gracilis  Hall  and  Clarke. 

Selenella  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  271 ;— Thirteenth 
Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  855. 

Selenella  gracilis  Hall  and  Clarke.  Corniferous  (Dev.). 

Selenella  graoiUs  Hall  and  Clarke,  Pal.  New  York,  YUI,  Pt.  II,  1893,  p.  271, 

figs.  184-186. 
Loc.  Ontario. 

SEMINULA  McCoy  emend  Hall  and  Clarke. 

Genotype  Terebratala  pentaedra  Pliillip8=Athyri8  ambigaa  (Phillips). 

Seminula  MoCoy,  Synopsis  Carb.  Fossils  Ireland,  1844,  pp.  150,  158.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  93;— Thirteenth  Ann.  Rep. 
N.  Y.  State  Geologist,  1895,  p.  781. 

Seminula  argentea  (Shepard).  Upper  Carboniferous. 

Terebratala  argentea  Shepard,  American  Joar.  Sci.,  XXXIV,  1838,  p.  152,  fig.  8. 

Terebratula  roissyi  d'Orbigny  (non  L'£yeill^),  Voyage  dans  PAm^riqae  M^ri- 
diouale,  Pal.,  1842,  p.  46. 

Terebratala  antisiensis  d'Orbigny,  Ibidem,  1842,  p.  46  (non  p.  36). 

Terebratala  peruviana  d'Orbigny,  Ibidem,  1842,  pi.  3,  figs.  17-19  (non  p.  36). 

Terebratula  subtilita  Hall,  Stausbury's  Exped.  Great  Salt  Lake  of  Utah,  1852,  p. 
409,  pi.  4,  figs.  1, 2. — Shumard,  Marcy^s  Rep.  U.  S.  £xpl.  Red  River  of  Louisi- 
ana, 1853,  p.  202,  pi.  4,  fig.  8.— Schiel,  Pacific  Railroad  Rep.,  II,  1855,  p.  108, 
pi.  1,  fig.  2.— Hall,  Ibidem,  III,  1856,  p.  101,  pi.  2,  figs.  3-5.— Marcou,  Geol.  N. 
America,  1858,  p.  52,  pi.  6,  fig.  9.— Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  714. 

Terebratula  ( f )  subtilita  Davidson,  Mon.  British  Carboniferous  Brach.,  Pal.  Soc, 
1857,  p.  18,  pi.  1,  figs.  21, 22 ;  1860,  p.  86 ;  1862,  p.  217,  pi.  17,  figs.  8-10. 

Spirigera  subtilita  Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1859,  p. 
20.— White,  Wheeler's  Expl.  and  Survey  west  of  the  100th  Meridian,  IV,  1875, 
p.  141,  pi.  10,  fig.  6. 

Athyris  difierentis  McChesney,  New  Pal.  Fossils,  1860,  p.  47. 

Athyris  subtilita  Newberry,  Ives's  Rep.  Colorado  River  of  the  West,  1861,  p.  126. — 
Salter,  Quart.  Jour.  Geol.  Soc.  London,  XVII,  1861,  p.  64,  pi.  4,  fig.  4. — Geinitz, 
Carbon  und  Dyas  in  Nebraska,  1866,  p.  40,  pi.  3,  figs.  7-9. — Meek,  Final  Rep. 
U.  S.  Geol.  Survey,  Nebraska,  1872,  p.  180,  pi.  1,  fig.  12;  pi.  5,  fig.  9;  pi.  8,  fig. 
4.— Meek  and  Worthen,  Geol.  Survey  Illinois,  V,  1873,  p.  570,  pi.  25,  fig.  14.— 
Derby,  Bull.  Cornell  Univ.,  I,  1874,  p.  7,  pi.  1,  figs.  5,  8  (not  7=Spirigerella 
derbyi);  pi.  3,  figa.  8,  16, 19;  pi.  6,  fig.  2;  pi.  9,  fig.  4. — Meek,  Simpson's  Rep. 
Expl.  Great  Basin  Terr.  Utah,  1876,  p.  350,  pi.  2,  fig.  4;— Bull.  U.  S.  Geol.  and 
Geogr.  Survey  Terr.,  II,  4, 1876,  pi.  1,  fig.  2.— Derby,  Bull.  Mus.  Comp.  Zool:, 
III,  1876,  p.  279. — Newberry,  Macomb's  Rep.  Expl.  Exped.  from  Santa  Fe  to 
the  Great  Colorado  River  of  the  West,  1876,  p.  138.— Meek,  King's  U.  S. 
Geol.  Expl.  40th  Pari.,  IV,  1877,  p.  83,  pi.  8,  fig.  6.— White,  Thirteenth  Rep. 
State  Geol.  Indiana,  1884,  p.  136,  pi.  35,  figs.  6-9. — de  Koninck,  Annales  du 
Mas^e  Royal  d'Histoire  Naturelle  de  Belgiqne,  XIV,  1887,  p.  73,  pi.  18,  figs. 
1-4,  7-10,  12-28;  pi.  19,  figs.  47-^6.— Herrick,  Bull.  Denison  Univ.,  II,  1887, 
p.  44,  pi.  2,  fig.  23.— Keyes,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1888,  p.  231.— 
Whitfield,  Annals  N.  Y.  Acad.  Sci.,  V,  1891,  p.  604,  pi.  16,  figs.  7-9;— GeoL 
Ohio,  VII,  1895,  p.  488,  pi.  12,  figs.  7-9. 

Spirifera  (Athyris)  subtilita  Toula,  Sitzungsb.  der  k.  k.  Akad.  der  Wisaensoh. 
zu  Wifin,  LIX,  1869,  p.  6,  pi.  1,  fig.  5. 

Seminala  subtilita  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  95,  figs. 
66,  67,  and  58,  59  on  p.  86;  pi.  47,  figs.  17-31. 

Athyris  argentea  Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  92,  pi.  39,  fig.  11. 

Loc.  Throaghoat  the  Upper  Carboniferous  of  North  America;  Brazil  and  Bolivia, 
South  America ;  England;  India;  Thibet  and  Kashmere. 

Ob»,  See  Seminala  charitouensis,  S.  capat-aerpeuti»|  S.  hawni,  and  8.  singletonii 
Swallow. 
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Seminula  oaput-ierpentiB  (Swallow).  Upper  Oarboniferous. 

Spirigera  oaputBerpentis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p.  90. 

Loe,  Missouri  and  Kansas. 

Ohs,  Regarded  by  Keyes  as  a  synonym  for  S.  argentea. 

Seminula  oharitonennB  (Swallow;.  Upper  Carboniferous. 

Spirigera  charitonensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  1, 1860,  p.  651. 
Loc,  Chariton  and  Randolph  counties,  Missouri. 
Ohs,  Probably  a  synonym  for  Seminnla  argentea. 

Seminula  daytoni  (Hall  and  Whitfield).  Kinderhook  (L.  Garb.). 

Athyris  olaytoni  Hall  and  Whitfield,  King's  U.  S.  Geol.  Expl.  40th  Pari.,  IT,  p.  256, 

1877,  pi.  4,  figs.  15-17. 
Loe.  Little  Cottonwood,  Wasatch  Range,  Utah. 

Seminula  dawsoni  Hall  and  Clarke.  Upper  Carboniferous. 

Athyris  subtilita  Davidson  (non  Hall),  Quart.  Jour.  Geol.  Soc.  London,  XIX, 
1863,  p.  170,  pi.  9,  figs.  4, 5.— Dawson,  Acadian  Geology,  3d  ed.,  1878,  p.  290, 
fig.  88. 

Seminnla  dawsoni  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pp.  95,96, 
364,  figs.  69-71;  pi.  47,  figs.  32-34. 

Loo.  Windsor,  Nova  Scotia. 

Seminula  formosa  (Swallow).  Keoknk  (L.  Carb.). 

Spirigera  formosa  and  euzona  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p.  91. 
Athyris  formosa  Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  91. 
Loc,  Boonville,  Missouri. 

Seminula  hawni  (Swallow).  Upper  Carbonifeioas. 

Spirigera  hawni  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  1, 1860,  p.  652. 

Loc.  Missouri. 

Ohs.  Probably  a  synonym  for  Seminula  argentea. 

Seminula  maconensis  (Swallow).  Upper  Carboniferous. 

Spirigera  maconensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  p.  651. 
Loc.  Montgomery  County,  Missouri. 

Seminula  parva  (Swallow).  Keokuk  (L.  Garb.). 

Terebratula  parva  Swallow  (non  d'Archiac,  1846),  Trans.  St.  Louis  Aoad.  Sci., 
II,  1863,  p.  83.— Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  105. 

Terebratula  cooperensis  Miller,  N.  American  Geol.  and  Pal.,  1889,  p.  384. 

Loc.  Keoknk,  Iowa;  Monroe  and  Cooper  counties,  Missouri. 

Ohs.  Specimens  of  this  species  in  Professor  Hall's  collection  seen  by  the  writer 
do  not^how  a  punctate  shell  structure,  but  are  distinctly  fibrous. 

Seminula  persinuata  (Meek).  Carboniferous. 

Athyris  (f)  persinuata  Meek,  King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV,  1877,  p.  81, 

pi.  9,  fig.  4. 
Loc,  White  Pine  district,  Nevada. 

Seminula  (?)  plattensiB  (Swallow).  Upper  Carboniferous. 

Spirigera  plattensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p.  87. 
Loc.  Missouri;  Kansas;  Nebraska. 

Seminula  (?)  rogersi  Hall  and  Clarke.  Upper  Helderberg  (Dev.). 

Seminula  rogersi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pp.  97,  364, 

pi.  47,  figs.  1-4. 
Loc,  Pendleton,  Indiana. 

Seminula  nngletonii  (Swallow).  Upper  Carboniferous. 

Spirigera  singleton ii  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p.  87. 
Loc.  Boone  and  Audrain  counties,  Missouri. 
Ohs,  Probably  a  synonym  for  Seminula  argentea. 
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Seminnla  rabqnadrata  Hall.  Kaskaskia  (L.  Carb.). 

Athyris  subquadrata  Hall,  Geol.  Sorvfty  Iowa,  I,  Pt.  II,  1858,  p.  703,  pi.  27,  fig. 
2,  woodcut  p.  708.— Whitfield,  Annals  N.  Y.  Acad.  Sci.,  V,  1891,  p.  685,  pi. 
14,  figs.  1-3;— Geol.  Ohio,  VII,  1895,  p.  472,  pi.  10,  figs.  1-3.— Keyes,  Geol.  Sur- 
vey Missouri,  V,  1895,  p.  92. 

Athyris  subquadrataf  Hall  and  Whitfield,  King's  U.  S.  Geol.  Expl.  40th  Pari., 
IV,  1877,  p.  271,  pi.  5,  figs.  19,  20. 

Seminula  subquadrata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  95, 
pi.  47,  figs.  7-9,  15,  16;  pi.  84,  figs.  30,  31. 

Loc,  Chester,  Illinois;  Crittenden  County,  Kentucky;  Newtonville  and  Maxville, 
Ohio ;  Oquirrh  Mountains,  Utah. 

0&«.  See  Cleiothyris  clintonensis. 

Seminula  titicacaenfiB  (Gabb).  Upper  Carboniferous. 

Terebratula  titicacensis  Gabb,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  2d  ser.,  VIII, 

1881,  p.  302,  pi.  42,  fig.  11. 
Loc,  Lake  Titicaca,  Bolivia. 

Seminula  trinncleiu  Hall.  St.  Louis  (L.  Garb.). 

Terebratula  trinucleus  Hall,  Trans.  Albany  Institute,  IV,  1858,  p.  7;— Geol.  Sur- 
vey Iowa,  I,  Pt.  II,  1858,  p.  a59,  pi.  23,  figs.  4,  5. 

Athyris  trinuclea  Whitfield,  Bull.  American  Mus.  Nat.  Hist.,  I,  1882,  p.  50,  pi.  6, 
figs.  22-27.— Hall,  Twelfth  Rep.  State  Geol.  Indiana,  1883,  p.  329,  pi.  29,  figs. 
22-27. 

Seminula  trinuclea  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  .1893,  pp.  94, 95, 
fig.  65;  pi.  47,  figs.  5,  6,  10-14. 

Loc.  Bloomington  and  Spergen  Hill,  Indiana;  Alton,  Illinois;  Boonville,  Mis- 
souri ;  Princeton,  Kentucky. 

Oh$,  See  Cleiothyris  reflexa. 

Seminula  wasatchensis  (White).  Upper  Garboniferous. 

Rhynchonella  wasatchensis  White,  Wheeler's  Expl.  and  Survey  west  of  100th 
Meridian,  Prel.  Rep.  1874,  p.  19;— Ibidem,  Final  Rep.,  1875,  p.  130,  pi.  9,  fig.  3. 
Loc,  Wasatch  Range,  near  Provo,  Utah. 
Oht,  Is  related  to  S.  subtil ita.    The  great  anterior  thickening  is  due  to  old  age. 

Sieberella  (Eblert,  and  Hall  and  Clarke =Gypidula. 

Ohs,  It  may  prove  that  Sieberella  will  be  useful  as  a  subgenus  of  Gypidula. 

SIPHOHOTRETA  de  Vem.         Genotype  Crania  unguiculata  Eichwald. 

Siphonotreta  de  Vemeuil,  G^ol.  de  la  Russie  d'Europe  et  des  Mont,  de  TOural, 
II,  1845,  p.  286.— Dall,  Bull.  U.  S.  Nat.  Mus.,  8, 1877,  p.  62.— Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  110,  167.— Winchell  and  Schuchert, 
Minnesota  Geol.  Survey,  III,  1893,  p.  358.— Hall  and  Clarke,  Eleventh  Ann. 
Rep.  N.  Y.  State  Geologist,  1894,  p.  252. 

Siphonotreta  (?)  mionla  McCoy.  Calciferous  (Ord.). 

Siphonotreta  f  micula  Ami,  Rep.  Progress  Geol.  Nat.  Hist.  Survey  Canada  for 

1887-88, 1889,  p.  52K. 
Loc,  Great  Britain ;  near  Laevis,  Canada. 

Siphonotreta  (?)  minnesotaensiB  Hall  and  Clarke.  Trenton  (Ord.). 

Siphonotreta  f  minnesotensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 
pp.  112, 177,  pi.  4,  figs.  37,  38. — Winchell  and  Schuchert,  Minnesota  Geol. 
Survey,  III,  1893,  p.  358,  pi.  29,  figs.  23,  24. 

Loc.  Minneapolis,  Minnesota. 

Siphonotreta  scotica  Whiteaves==Schizauibon  ?  fissus  americanus. 
SPBJBB0B0LU8  Matthew.  Genotype  Lingulella  ?  spissa  Billings. 

Sph»robolu8  Matthew,  Trans.  Royal  Soc.  Canada,  2d  ser.,  1, 1896,  p.  263. 
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SphsDroboliu  spiasiui  (Billings).  Lower  Ordovician^ 

Lingulella  f  spissa  BillingS;  Canadian  Nat.  Geol.,  n.  ser.,  YI,  1872,  p.  468,  fig. 

5;— Pal.  Fodsils,  II,  1874,  p.  67,  fig.  36. 
Sphaerobolns  spissns  Matthew,  Trans.  Royal  Soc.  Canada,  2d  Her.,  I,  1896,  p. 

263,  pi.  1,  ^g.  5. 
Loc.  Bell  Island,  Newfoundland. 

8PIRIFEE  Bowerby.  Genotype  Anomites  striatns  Martin . 

Spirifer  Sowerby,  Mineral  Conobology,  II,  1815,  p.  41. — Billings,  Canadian  Nat. 
Geol.,  1, 1856,  p.  134. — Meek  and  Haydeu,  Pal.  Upper  Missouri,  Smithsonian 
Cont.  to  Knowledge,  XIV,  172, 1864,  p.  17.— Hall  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  II,  1893,  pp.  1-40;— Thirteenth  Ann.  Rep.  N.  Y.  State  Geologist, 
1895,  p.  751. 

Spinfera  Billings,  Canadian  Journal,  VI,  1861,  p.  253.— Hall,  Twentieth  Rep.  N. 
Y.  State  Cab.  Nat.  Hist.,  1867,  p.  251 ;— Pal.  New  York,  IV,  1867,  p.  186.- 
White,  Wheeler's  Expl.  and  Survey  west  of  the  100th  Merid.,  1875,  p.  90.— 
Herrick,  Bull.  Denison  University,  IV,  1888,  p.  14. — Nettelroth,  Kentucky 
Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  105.— Hall,  Bull.  Geol. 
Soc.  America,  I,  1890,  p.  567;— Ninth  Ann.  Rep.  N.  Y.  State  Geol.,  1890,  p.  9. 

Spirifer  acanthoptems  (Conrad).  T  Hamilton  (Dev.). 

Delthyris  acanthoptera  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842, 

p.  264. 
Loc,  Oneouta,  Otsego  County,  New  York. 

Spirifer  acuminatus  (Conrad).  Corniferons  and  Hamilton  (Dev.). 

Delthyris  acuminata  Conrad,  Third  Ann.  Rep.  N.  Y.  Geol.  Survey,  1839,  p.  65. 

Delthyris  prora  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842,  p.  263. 

Terebratula  acuminatissima  Castelnau,  Essai  Syst.  Silurien  PAm^rique  Septeu- 
trionale,  1843,  p.  40,  pi.  14,  fig.  16. 

Spirifer  cultrljugatus  Yandell  and  Shumard  (non  Roemer,  1844),  Cont.  Geol.  Ken- 
tucky, 1847,  p.  10. 

Spirifer  acuminata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  135. 

Spirifera  acuminata  Hall,  Pal.  New  York,  IV,  1867,  pp.  198,  234,  pi.  29,  figs.  - 
9-18;  pi.  35,  fig.  24. — Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  — 
Geol.  Survey,  1889,  p.  105,  pi.  8,  figs.  1-8. 

Spirifer  acuminatus  White,  Second  Rep.  Indiana  Bureau  of  Statistics  and  Geo].,  .^^ 
1880,  p.  503,  pi.  4,  figs.  1-3;— Tenth  Rep.  State  Geol.  Indiana,  1881,  p.  135,  .^ 
pi.  4,  figs.  1-3.— Hall  and  Clarke,  Pal.  New  York,  VllI,  Pt.  II,  1893,  pp.  31, 39,  ,»= 
pi.  39,  figs.  39-42. 

Loc.  Schoharie,  Williamsville,  Clarence  Hollow,  Hamilton,  Madison,  etc.,  NeTiv^a 
York;  Columbns  and  Sandusky,  Ohio;  Falls  of  Ohio. 

Spirifer  acutioostatus  de  Koninck.  Upper  Carboniferoas^ - 

Spirifer  acuticostatus  de  Koninck,  Animanx  Fos.  Carb.  Belgique,  p.  265,  pi.  17  .^ 

fig.  6. 
Spirifera  acnticostata  Davidson,  Quart.  Jour.  Geol.  Soc.  London,  XIX,  1863,  j^  * 

171,  pi.  9,  figs.  7,  8.— Dawson,  Acadian  Geol.,  3d  ed.,  1878,  p.  292,  fig.  91. 
Loc.  Europe ;  Brookfield  and  Shubenacadie,  Nova  Scotia. 

Spirifer  agelaius  Meek.  Lower  Carboniferous. 

Spirifer  triradlalisf  Meek  (non  Phillips),  Sixth  Ann.  Rep.  U.  S.  Geol.  Survey 

Terr.,  1873,  p.  470. 
Spirifer  agelaius  Meek,  Ibidem,  1873,  p.  470,  footnote.— White,  Twelfth  Add. 

Sep.  U.  S.  Geol.  Survey  Terr.,  1883,  p.  135,  pi.  34,  fig.  10. 
Loo.  Near  Virginia  City,  Montana. 

Spirifer  alatas  Oastelnau  (non  SchIotlieim)= Spirifer  aliformis. 
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Bpirifer  aliformiB  de  Verneuil.  Upper  Helderberg  (Dev.). 

Spirifer  alatus  Castelnau  (non  Schlotheim),  Essai  Syst^me  Silarien  PAmdrique 

Septentrionale,  1843,  p.  42,  pi.  12,  fig.  4. 
Spirifer  alseformis  de  Verneuil,  Ibidem,  1843,  p.  42,  footnote. 
Loc.  Schoharie,  New  York. 
Obs,  Compare  with  Spirifer  arenoeus. 

Spirifer  alba-pinendB  Hall  and  Whitfield.  Kinderhook  (L.  Garb.). 

Spirifera  albapinensis  Hall  and  Whitfield,  King's  U.  S.  Geol.  £xpl.,.40th  Pari.,  lY, 

1877,  p.  255,  pi.  4,  figs.  7,  8. 
Loc,  Wasatch  Range,  Utah. 
Oht,  Appears  to  be  a  synonym  of  S.  centronatus. 

Spirifer  aldriohi  Etheridge.  Devonian. 

Spirifer  aldrichi  Etheridge,  Quart.  Jour.  Geol.  Soc.  London,  XXXIV,  1878,  p.  634, 

pi.  29,  fig.  2. 
Loc,  Dana  Bay,  lat.  82°  42'. 

Spirifer  alta  nall=Oyrtia  alta. 

Spirifer  amanu  Swallow.  Hamilton  (Dev.). 

Spirifer  amarns  Swallow,  Trans.  St.  Louis  Acad.  Soi.,  I,  1860,  p.  642. 
Loo.  On  page  658  it  is  given  as  Callaway  County,  Missouri,  in  association  with 
Hamilton  terrane  fossils.    It  is  probably  the  same  as  S.  annie  SwaUow. 

Spirifer  angnstns  Hall.  Hamilton  and  Portage  (Dev.). 

Spirifer  angusta  Hall,  Tenth  Rep.  N.  Y.   State  Cab.   Nat.  Hist.,  1857,  p.  164, 

fig.  in  text. 
Spirifera  angusta  Hall,  Pal.  New  York,  IV,  1867,  p.  230,  pi.  38A,  figs.  23-32.— 

Whitfield,  Geol.  Wisconsin,  IV,  1882.  p.  329,  pi.  26,  fig.  3.— HaU,  Second  Ann. 

Rep.  N.  Y.  State  Geol.,  1883,  pi.  54,  figs.  14-17. 
Spirifer  angustus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  31,  39, 

pi.  24,  figs.  14-17. 
Loc,  Livingston  and  Genesee  counties,  and  Ithaca,  New  York ;  Portage  group 

of  New  York  (Williams) ;  Milwaukee,  Wisconsin. 

Spirifer  annsD  Swallow.  Hamilton  (Dev.). 

Spirifer  annse  SwaUow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  p.  641. 
Loc,  CaUaway  County,  Missouri. 
Oh$,  See  S.  amarus. 

Spirifnr  annectans  Walcott.  Lower  Garboniferons. 

Spirifera  annectans  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  216,  pi.  18, 

fig.  7. 
Loc.  Eureka  district,  Nevada. 

SplrifBr  antarctiooB  Morris  and  Sharpe.  Lower  Devonian. 

Spirifer  antarcticus  Morris  and  Sharpe,  Quart.  Jour.  Geol.  Soc.  London,  II,  1846, 

p.  276,  pi.  11,  fig.  2. 
Loc.  Falkland  Islands. 
Oba.  Compare  with  S.  boliviaensis,  S.  chnquisaca,  and  S.  orbignyi. 

Spirifer  arata  Hall = Spirifer  granulosus. 

Spirifer  arcticns  Houghton.  Devonian. 

Spirifer  arcticus  Houghton,  Jour.  Royal  Dublin  Soc,  I,  1857,  p.  183. 
Oht.  The  writer  has  not  seen  this  journal. 

Spirifer  arctisegmentum  Hall.  Upper  Helderberg  (Dev.). 

Spirifer  arctisegmenta  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  131. 
Spirifera  arctisegmenta  Hall,  Pal.  New  York,  IV,  1867,  p.  208,  pi.  31,  figs.  9, 10;— 
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Spirifer  aretiiegmentam  Hall — GontiDaed. 

Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  59,  figs.  10-12.— Nettelrotlk., 
Kentucky  Foesil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  106,  pi.  12, 
figs.  14, 15. 

Spirifer  arctisegmentus  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  II,  1893,  p.  3S, 

pi.  34,  figs.  10-12. 
Loc,  Stafford  and  Genesee  counties,  New  York;  Falls  of  Ohio. 

Spirifer  arenoBOB  (Conrad).  Oriskauy  and  Gorniferous  (Dev.). 

Delthyris  arenosa  Conrad,  Third  Ann.  Rep.  N.  Y.  Geol.  Surrey,  1839,  p.  65. — 
Mather,  Geol.  N.  Y. ;  Rep.  First  Dist.,  1843,  p.  342,  fig.  1.— Hall,  Ihidem,  Rep. 
Fourth  Dist.,  1843,  p.  148,  fig.  1. 

Delthyris  arenaria  Vanuxem,  Geol.  N.  Y. ;  Rep.  Third  Dist.,  1842,  p.  123,  fig.  1; 
p.  124,  fig.  5. 

Spirifer  arenosa  Rogers,  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  826,  fig.  650.— 
Hall,  Pal.  New  York,  III,  1859,  p.  425,  pi.  98,  figs.  1-8;  pi.  99,  figs.  1-10;  pi. 
100,  figs.  1-8. 

Spirifera  arenosa  Billings,  Geol.  Canada,  1863,  p.  960,  fig.  465.— Hall,  Second 
Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  55,  figs.  3-7. 

Spirifera  unica  HaU,  Pal.  New  York,  IV,  1867,  p.  203,  pi.  30,  fig.  21;  pi.  55, 
fig.  8. 

Spirifer  arenosus  HaU  and  Clarke,  Pal.  New  York,  YIII,  Pt.  II,  1893,  pp.  24,  27, 
37,  pi.  29,  figs.  1-4 ;  pi.  30,  figs.  3-8. 

Loo,  Schoharie,  Clarence  Hollow,  etc..  New  York;  Cumberland,  Maryland;  Vir- 
ginia; Frankstown,  Pennsylvania;  Cayuga,  Ontario. 

Spirifer  argentarius  Meek = Spirifer  pinonensis. 
Spirifer  arrectus  Hall= Spirifer  murchisoni. 

Spirifer  asper  Hall.  Hamilton  (Dev.). 

Spirifer  aspera  Hall,  Geol.  Surrey  Iowa,  I,  Pt.  II,  1858,  p.  508,  pi.  4,  fig.  7. 
Spirifera  (Cyrtina)  aspera  Whitfield,  Geol.  Wisconsin,  IV,  1882,  p.  331,  pi.  26, 

figs.  1, 2. 
Spirifer  asper  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  29,  31,  32, 

39,  pi.  25,  figs.  20-25. 
Loc,  Independence  and  Rockford,  Iowa ;  Rock  Island,  Illinois ;  Milwaakee,  Wis- 
consin ;  Canandaigua,  New  York. 

Spirifer  asperatiui  Eingueberg.  Niagara  (Sil.)- 

Spirifera  asperata  Ringueherg,  Bull.  Buffalo  Soc.  Nat.  Soi.,  V,  1886,  p.  16,  pL  2, 

fig.  5. 
Loc,  Lockport,  New  York. 

Spirifer  atwateranns  Miller = Spirifer  iowaensis. 

Spirifer  andaonliu  (Conrad).  Marcellus  and  Hamilton  (Dev.)* 

Delthyris  andacula  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842,  p.  262. 

Delthyris  medialis  Hall,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  208,  fig.  8.— 
Rogers,  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  828,  fig.  669. 

Spirifer  eatoni  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  157. 

Spirifer  medialis  Hall,  Ibidem,  1857,  p.  164,  fig.  1. 

Spirifera  medialis  Hall,  Pal.  New  York,  IV,  1867,  p.  227,  pi.  38,  figs.  1-25,— 
Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  54,  figs.  1-13.— Nettelroth,  Ken- 
tucky Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  125,  pi.  26,  figs.  2-5. 

Spirifera  medialis  var.  eatoni  Hall,  PaL  New  York,  IV,  1867,  pi.  38,  tigs.  12-18. 

Spirifera  audacnla  Whitfield,  Geol.  Wisconsin,  IV,  1882,  p.  329,  pi.  25,  figs.  25, 26. 

Spirifer  audaculus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  29-81, 
39,  pi.  24,  figs.  1-13;  pi.  29,  fig.  5. 

Zoo,  Otsego,  Cayuga,  Moscow,  Darien,  etc..  New  York;  Falls  of  Ohio;  Milwau- 
kee, Wisconsin. 
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Spirifer  andacnliu  macronotns  Hall.  Hamilton  (Dev.). 

Delthyris  macronota  Hall,  Geol.  N.  Y. ;  Rep.  Fonrth  Diet.,  1843,  p.  206,  fig.  5. 
Spirifera  macronota  Hall,  Pal.  New  York,  IV,  1867,  p.  231,  pi.  38A,  figs.  1-22;— 

Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  54,  figs.  18-27. 
Spirifer  audacuius  var.  macronotas  Hall  and  Clarke,  Pal.  New  York,  V III,  Pt.  II, 

1895,  pi.  24,  figs.  18-27. 
Loo.  Bristol,  Moscow,  Darien,  etc.,  New  York. 

Spirifer  buarquianns  Bathbnn.  Middle  DevoDiaD. 

Spirifera  bnarquiana  Rathbun,  Proc.  Boston  Soc.  Nat.  Hist.,  ZX,  1879,  p.  28. 
Loc,  Rio  Maecum,  Province  of -Para,  Brazil. 

Spirifer  belphegor  Clarke.  Genesee  (Dev.). 

Spirifera  belphegor  Clarke,  Bull.  U.  S.  Geol.  Sorrey,  16, 1885,  p.  30,  pi.  3,  fig.  13. 
Loo.  Ontario  County,  New  York. 

Spirifer  bicostatas  Hall=Beticulara  bicostata. 

Spirifer  bicostatus  var.  petilus  Hall=Beticalaria  bicostata  petila. 

Spirifer  bidorsalis  Winchell.  Hamiltoii  (Dev.). 

Spirifera  bidorsalis  A.  Winchell,  Geol.  Rep.  Lower  Peninsula  of  Michigan,  1866, 

p.  93. 
Loo,  Grand  Traverse  district,  Michigan'. 

Spirifer  biforatns  var.  lynx  Eall=Platy8trophia  biforata. 
Spirifer  bifurcatas  Hall = Spirifer  leidyi. 

Spirifer  billingBanns  Miller.  OriskaDy  (Dev.). 

Spirifera  superba  Billings  (non  Eichwald),  Pal.  Fossils,  II,  1874,  p.  45,  pi.  3A, 

fig.  3. 
Spirifera  billingsana  Miller,  N.  American  Geol.  Pal.,  1889,  p.  372. 
Loo.  Indian  Cove,  Gasp6. 

Spirifer  bilobus  Hall=6ilobites  bilobns. 

Spirifer  bimesialiB  Hall.  Upper  Devonian. 

Spirifer  bimesialis  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  507,  pi.  4,  fig.  6.— HaU 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  17,  36,  pi.  34,  figs.  23-26. 

Spirifera  bimesialis  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  59,  figs. 
23-26. 

Loo,  Independence,  Iowa;  Naples,  New  York  (Clarke). 

Spirifer  biplicatns  Meek  (non  Hall) = Spirifer  centronatus. 

Spirifer  biplicatns  Hall.  Kinderhook  (L.  Oarb.). 

Spirifer  biplicata  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  519,  pi.  7,  fig.  5. 
Spirifera  biplicata  Herrick,  Bnll.Denison  Univ.,  Ill,  1888,  p.  45;  lY,  1888,  p.  25, 

pi.  2,  fig.  8. 
Spirifer  biplicatns  Herrick,  Geol.  Ohio,  VII,  1895,  pi.  15,  fig.  8. 
Loo,  Burlington,  Iowa;  Quincy,  Hlinois;  Richfield,  etc.,  Ohio. 

Spiriibr  boliviaensis  d'Orbigny.  Devonian. 

Spirifer  boliviensis  d'Orbigny,  Voyage  dans  TAm^rique  M^ridionale,  Pal.,  1842, 

p.  37,  pi.  2,  ^gs.  8,  9. 
Loo,  Cochabamba  and  Chnquisaoa,  Bolivia. 
Oh$,  Compare  with  S.  antarcticus  and  S.  hawkinsi. 

drifer  boonensis  Swallos^.  Upper  Oarboniferons. 

Spirifer  booensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  p.  646. 

Loe,  Boone,  Randolph,  and  Monroe  counties,  Missouri. 

Odf .  Regarded  by  Keyes  as  a  synonym  for  8.  rockymontanna. 
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Spirifer  byrned  IN^ettelroth.  •    Hamilton  (Dev.). 

Spirifera  byrnesi  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Sur- 
vey, 1889,  p.  109,  pi.  10,  figs.  1-6  f,  31-34,  36-39. 
Loc,  Falls  of  Ohio. 

Spirifer  cameratus  Derby  (non  Morton  )= Spirifer  condor. 

Spirifer  cameratus  Morton.  Upper  Carboniferous. 

Spirifer  cameratus  Morton,  American  Jour.  Sci.,  XXIX,  1836,  p.  150,  pi.  2,  fig.  3.— 
Hall,  Pacific  Railroad  Reports,  III,  1856,  p.  102,  pi.  2,  figs.  0,  12;— Geol. 
Survey  Iowa,  I,  Pt.  II,  1858,  p.  709,  pi.  28,  fig.  2.— Geinitz,  Carbon  und  Dyas 
in  Nebraska,  1866,  p.  44. — Meek,  Final  Rop.  U.  S.  Gool.  Survey  Nebraska, 
1872,  p.  183,  pi.  6,  fig.  12;  pi.  8,  fig.  15.— Meek  and  Wortben,  Geol.  Survey 
niinois,  V,  1873,  p.  573,  pi.  25,  fig.  7.— Toula,  Neues  Jahrbuch  f.  Mineral., 
1874,  p.  240; — Sitzungsb.  der  Kais.  Akad.  der  Wissen.  zu  Wien,  1875,  p. 
543.— White,  Wheeler's  Expl.  Survey  west  100th  Meridian,  IV,  1875,  p.  132, 
pi.  10,  fig.  1. — Newberry,  Macomb's  Rep.  Expl.  Exped.  from  Santa  Fe  to  the 
Great  Colorado  River  of  the  West,  1876,  p.  138. — Meek,  Simpson's  Rep.  Expl. 
Great  Basin  Terr.  Utah,  1876,  p.  353,  pi.  2,  fig.  3.— Hall  and  Clarke,  Pal. 
New  York,  VIII,  Pt.  II,  1893,  pp.  26,  38,  pi.  32,  figs.  9-15. 

Spirifer  meusebachanus  Roemer,  Kreidebildnng  Texas,  1852,  p.  88,  pi.  11,  fig.  7. 

Spirifer  triplicatus  Hall,  Stansbury's  Expl.  Survey  of  the  Valley  of  Great  Sal 
Lake,  Utah,  1852,  p.  410,  pi.  4,  fig.  5. 

Spirifer  iuequicostatns?  Owen,  Geol.  Survey  Wisconsin,  Iowa,  and  Minnesota,, 
1852,  p.  586,  pi.  5,  fig.  6.  [See  specimens  in  U.  S.  Nat.  Mus.,  Cat.  Invert.  Foss.p 
17954.] 

Spirifer  fasiger  Owen  (non  Keyserling),  Ibidem,  1852,  pi.  5,  fig.  4. 

Spirifer  striatus  var.  triplicatus  Marcou,  Geol.  N.  America,  1858,  p.  49,  pi.  7- 
fig.  3. 

Spirifer  species  Rogers,  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  833,  fig.  694. 

Spirifer  camerata  Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1859^ 
p.  27. 

Spirifera  camerata  Newberry,  Ives's  Rep.  Colorado  River  of  the  West,  1861,  p- 
127. — White,  Second  Ann.  Rep.  Indiana  Bureau  Statistics  and  Geol.,  1880, 
p.  517,  pi.  8,  fig.  3;— Tenth  Rep.  State  Geol.  Indiana,  1881,  p.  149,  pi.  8, 
fig.  3.— Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  57,  figs.  9-15.— 
White,  Thirteenth  Rep.  State  Geol.  Indiana,  1884,  p.  132,  pi.  35,  figs.  3-5.— 
Herrick,  Bull.  Denison  Univ.,  II,  1887,  p.  45,  pi.  2,  fig.  22. — Keyes,  Proc. 
Acad.  Nat.  Sci.  Philadelphia,  1888,  p.  230;— Geol.  Survey  Missouri,  V,  1^, 
p.  83,  pi.  40,  fig.  5.  ' 

Spirifera  camerata  var.  kansasensis  Sw^allow,  Trans.  St  Louis  Acad.  Sci.,  II, 
1867,  p.  409. 

Spirifer  (Trigonotreta)  camerata  Meek,  King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV, 
1877,  p.  91,  pi.  9,  fig.  2. 

Loc,  Putnam  Hill,  Ohio;  throughout  the  Upper  Carboniferous  of  North  Amer- 
ica; western  side  of  Spitzbergen  (Toula). 

Oh».  S.  cameratus  is  often  regarded  as  identical  with  S.  striatns  (Martin).  The 
latter  species,  however,  is  closely  and  finely  reticulated  with  concentric 
growth  lines,  while  in  S.  cameratus  the  plications  are  crowded  with  small 
pustules  arranged  in  radiating  lines.    See  S.  condor  and  S.  striatns. 

Spirifer  cameratus  var.  kansasensis  Swallow=Spirifer  cameratus. 
Spirifer  cameratus  perorassus  Swallow.  Upper  Carboniferous. 

Spirifer  cameratus  var.  percrassus  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1866, 

p.  409. 
Loc.  Missouri  and  Kansas. 
Ob»,  Regarded  by  Keyes  as  a  synonym  for  S.  cameratus. 
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Spirifer  capax  Hall=Spirifer  eurjrteines. 

Spirifer  canandaigase  Hall  and  Clarke =Eeticularia  canandaigusB. 

Spirifer  carteri  Hall=Syringothyri8  carteri. 

Spirifer  carteri  Meek  (non  Hall)=Syringotliyri8  texta. 

Spirifer  catskiUensis  Emmons= Spirifer  mesistrialis. 

Spirifer  cedarensis  Owen=S.  iowaensis. 

8piiifer  centronatuB  A.  Winchell.  Waverly  (L.  Garb.). 

Spirifer  centronatas  A.   Winchell,   Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865, 

p.  118.— White,  Wheeler's  Expl.  Survey  west  100th  Merid.,  IV,  1875,  p.  86, 

pi.  5,  fig.  8. 
Spirifera  (Trigonotreta)  biplicata  (Hallf  f)  Meek,  Pal.  Ohio,  II,  1875,  p.  290, 

pi.  14,  fig.  5. 
Spirifera  centronata  Hall  and  Whitfield,  King's  U.  S.  Geol.  Expl.  40th  Pari.,  lY, 

1877,  p.  254,  pi.  4,  figs.  5, 6. 
Loc,  Cnyahoga  Falls,  Ohio;  Black  Hills,  South  Dakota;  Wasatch  Range,  Utah; 

Mountain  Spring,  Nevada;  Yellowstone  Park. 
Ohs,  See  S.  alba-pinensis. 

Spirifer  chilensis  Forbes =Spiriferina  rostrata. 

Spirifer  chnqnisaca  A.  Ulricli.  Middle  Devonian. 

Spirifer  chuquisaca  A.  Ulrich,  N.  Jahrb.  f.  Mineral.,  Beilageband,  VIII,  1892,  p. 

65,  pi.  4,  figs.  19,  20. 
Loc,  Chabuarani,  Tarabuco,  etc.,  Bolivia. 
ObB,  Compare  with  S.  boliviaensis  and  S.  antarcticus. 

Spirifer  clarus  Swallow =Reticularia  clara. 

Spirifer  clayatuliu  McGhesney.  Burlington  (L.  Oarb.). 

Spirifera  clavatula  McChesney,  New  Pal.  Fossils,  1861,  p.  84; — Trans.  Chicago 

Acad.  Sci.,  I,  1868,  p.  36,  pi.  6,  fig.  5. 
Loc,  Burlington,  Iowa. 

Spirifer  clintoni  Hall = Spirifer  granulosus. 
Spirifer  olio  Hall=Deltliyri8  consobrina. 
Spirifer  compactus  Meek=Beticularia  fimbriata. 

Spirifer  oondnniui  Hall.  Lower  Helderberg  (Dev.). 

Spirifer  concinna  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  60, 

figs.  1-3. 
Spirifera  concinna  Hall,  Pal.  New  York,  III,  1859,  p.  200,  pi.  25,  fig.  2;  pi.  28, 

fig.  7;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  55,  figs.  1,  2. 
Spirifer  concinnus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  24, 27, 38, 

pi.  30,  figs.  1,  2. 
Loc,  Helderberg  Mountains,  New  York. 

SpiiiflBr  condor  d'Orbigny.  Upper  Carboniferous. 

Spirifer  condor  d'Orbigny,  Voyage  dans  FAm^rique  M^ridionale,  Pal.,  1842,  p. 

46,  pi.  5,  figs.  11-14.— Waagen,  Palseontologica  Indica,  Ser.  XIII,  I,  1883, 

p.  514. 
Spirifer  striatus  var.  mnlticostatns  Tonla,  Sitzungsb.  der  kais.  Akad.  der  Wis- 

sensch.  zu  Wien,  1869,  p.  3,  pi.  1,  figs.  2-4. 
Spirifera  camerata  Derby  (non  Morton),  Bull.  ComeU  Univ.,  I,  1874,  p.  12,  pis. 

1,  2,  4,  5;— Bull.  Mus.  Comp.  Zool.,  Ill,  1875,  p.  279. 
Loc,  Bolivia;  Bomjardim  and  Itaituba,  Brazil;  Yampopata  and  the  Island  of 

Titicaca,  Bolivia;  Pichis  River,  Pern. 

Bull.  87 25 


386  SYNOPSIS   OF   AMERICAN   FOSSIL   BRACHIOPODA.        [buu^W. 

Spirifer  condor  d'Orbigny — Continued. 

Ohs,  "It  has  for  a  long  time  been  considered  a  synonym  of  S.  striatos  and  later 
of  S.  cameratns.  It  is  distinct,  however,  from  the  former  by  the  lamelloM 
striffi  of  growth  and  from  the  latter  by  these  as  well  by  the  nearly  entiie 
absence  of  bundling  of  the  ribs"  (Waagen). 

Spirifer  conradanns  Miller=Beticalaria  fimbriata. 
Spirifer  consobrina  d'OrbignyssDelthyris  consobrina. 

Spirifer  coniors  A.  Winchell.  Hamilton  (Dev.). 

Spirifer  oonsors  A.  Winchell,  Qeol.  Rep.  Lower  Peninsula  of  Michigan,  1866,  p.  93. 
Loc,  Grand  Traverse  district^  Michigan. 

Spirifer  cooperensis  Waagen =Beticalaria  cooperensis. 

Spirifer  corticofos  Hall.  Hamilton  (Dev.). 

Spirifer  oorticosa  Hall,  Tenth  Rep.  K.  T.  State  Cab.  Nat.  Hist.,  1857,  p.  160. 
Spirifera  corticosa  HaU,  Pal.  New  York,  IV,  1867,  p.  236. 
Loc,  Cumberland,  Maryland. 
Obs,  Compare  with  S.  granulosus. 

Spirifer  (?)  costaUs  Gastelnan.  f  Upper  Helderberg  (Dev.). 

Spirifer  oostalis  Castelnan,  Essai  Syst^me  Silurien  TAm^rique  Septentrionale, 

1843,  p.  41,  pi.  14,  fig.  7. 
Loc.  Schoharie,  New  York. 

Spirifer  criipatOB  Hall  and  Clarke.  Niagara  (Sil.). 

Spirifer  crispatus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  p.  360,  pL  36, 

figs.  9, 10. 
Loc,  ''Maryland.'' 

Spirifer  crispiui  (Hisinger).  Niagara  and  Coralline  (Sil.). 

Terebratula  crispa  Hisinger,  Svenska  Vet.-Akad.  Handlingar,  1826,  tab.  7,  fig.  4. 
Delthyris  staminea  Hall,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  105,  fig.  3. 
Spirifer  orispus  Hall,  American  Jour.  Sci.,  XX,  1849,  p.  228;— Pal.  New  York,  II, 

1852,  p.  262,  pi.  54,  fig.  3;  p.  328,  pi.  74,  fig.  9.— Beecher  and  Clarke,  Mem.  N.  Y. 

State  MuB.,  1, 1889,  p.  75,  pi.  6,  figs.  6, 7.— Hall  and  Clarke,  Pal.  New  York,  YUI, 

Pt.  n,  1893,  pp.  19, 20, 36,  pi.  36,  figs.  1-6. 
Spirifera  crispa  Hall,  Twenty-eighth  Rep.  N.  Y.  State  Mus.  Nat.  Hist.,  1879,  p. 

157,  pi.  24,  figs.  &-12, 19 ;— Eleventh  Rep.  State  Geol.  Indiana,  1882,  p.  295,  pi. 

24,  figs.  6-12, 19;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  61,  figs.  1-6. 
Loc.  Europe;  Lockport,  Lewiston,  and  Schoharie,  New  York;  HAmilton   and 

Arisaig,  Nova  Scotia  (Ami);  Ontario;  Waldron,  Indiana. 

Spirifer  crispus  amplez  Hall.  Niagara  (SiL). 

Spirifera  crispa  var.  Hall,  Trans.  Albany  Institute,  IV,  1863,  p.  212. 

Spirifera  crispa  var.  simplex  Hall,  Twenty -eighth  Rep.  N.  Y.  State  Mas.  Nat. 

Hist.,  1879,  p.  157,  pi.  24,  figs.  1^;— Eleventh  Rep.  State  Geol.  Indiana,  1882, 

p.  296,  pi.  24,  figs.  1-5.— Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentaoky 

Geol.  Survey,  1889,  p.  Ill,  pi.  17,  figs.  36, 37. 
Spirifer  crispus  var.  simplex  Beecher  and  Clarke,  Mem.  N.  Y.  State  Mas.,  1, 1889, 

p.  75,  pi.  6,  figs.  4, 5. 
Loc.  Waldron,  Indiana ;  Louisville,  Kentucky. 

Spirifer  caltrijagatas  Yandell  and  Shumard^  Spirifer  acaminatas. 
Spirifer  oumberlandiflB  Hall.  Oriskany  (Dev.). 

Spirifer  cumberlandiae  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p. 
63;— Pal.  New  York,  III,  1859,  p.  421,  pi.  96,  fig.  9.— HaU  and  CUrke,  Pal. 
•  New  York,  VIU,  Pt.  II,  1893,  pp.  17,  36,  pi.  33,  figs.  16-23. 
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ipirifer  cumberlandiflB  Hall — Continued. 

Spirifera  oamberlaadise  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  58, 

figs.  16-23. 
Loc,  Cumberland,  Maryland. 

Ipirifer  cuspidatus  of  American  authors  ssSyringothyris  carteri. 
Ipirifer  cuspidatiformis  Miller=:Syringothyris  texta. 

Ipirifer  cydoptems  Hall.  Lower  Helderberg  and  Oriskany  (Dev.). 

Spirifer  cycloptera  HaU,  Tenth  Ann.  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p. 

58;— Pal.  New  York,  III,  1859,  p.  199,  pi.  25,  fig.  1. 
Spirifera  cycloptera  Billings,  Qeol.  Canada,  1863,  p.  957,  fig.  457 ; — Pal.  Fossils, 

II,  1874,  p.  48,  pi.  3A,  fig.  4.— Hall,  Second  Ann.  Rep.  N.  T.  State  G^L,  1883, 

pi.  61,  figs.  12,  13. 
Spirifer  cycloptems  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  36, 

pi.  36,  figs.  12,  15. 
Loc.  Helderberg  Monntains,  New  York ;  Qasp^  and  New  Bmnswiok. 

Jpirifer  cyrtinaformis  Hall  and  Whitfleld=Oyrtia  cyrtiniformis. 
Ipirifer  davisi  Nettelroth.  Hamilton  (Dev.). 

Spirifera  davisi  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  €^1.  Survey, 

1889,  p.  112,  pi.  12,  figs.  1-4. 
Loc.  Falls  of  Ohio. 

Ipirifer  deltoideuB  Herrick.  Wayerly  (L.  Garb.). 

Spirifera  deltoidea  Herrick,  Bull.  Denison  Univ.,  IV,  1888,  p.  27,  pi.  2,  fig.  7. 
Spirifer  deltoideus  Herrick,  Geol.  Ohio,  YII,  1895,  pi.  15,  fig.  7. 
Ia>€,  Licking  County,  Ohio. 

Ipirifer  desideratOB  Walcott.  Lower  Carboniferous. 

Spirifera  desiderata  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  217,  pi.  7, 

fig.  8. 
Loc.  Eureka  district,  Nevada. 

Ipirifer  difljnnctos  Sowerby.  Chemung  (Dev.). 

Spirifera  disjuncta  Sowerby,  Trans.  G^I.  Soc,  2d  ser.,  V,  1840,  pi.  53,  fig.  8; 
pi.  54,  figs.  12, 13. — Davidson,  Mon.  British  Devonian  Brach.,  Pal.  Soc,  1864, 
p.  23,  pi.  5,  figs.  1-12;  pi.  6,  figs.  1-5.— HaU,  Pal.  New  York,  IV,  1867,  p.  243, 
pi.  41,  figs.  1-19;  pi.  42,  figs.  1-20;— Second  Ann.  Rep.  N.  Y.  State  Oeol., 
1883,  pi.  55,  figs.  14-17.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p. 
134.— Whiteaves,  Cont.  Canadian  Pal.,  I,  1891,  p.  221,  pi.  29,  fig.  4. 

Delthyris  perlatus  Conrad,  Fifth  Ann.  Rep.  N.  Y.  Geol.  Survey,  1841,  p.  54. 

Delthjnris  ohemungensis  Conrad,  Jour.  Acad.  Nat.  Soi.  Philadelphia,  VIII,  1842, 
p.  263. 

Delthyris  prolata  Vanuxem,  Geol.  N.  Y.;  Rep.  Third  Dist.,  1842,  p.  179,  fig.  3. 

Delthyris  cuspidata  Hall  (non  Martin),  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p. 
270,  fig.  1.— Rogers,  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  829,  fig.  683. 

Delthyris  dUjunotaf  Hall,  Geology  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  269,  fig.  3. 

Delthyris  acanthota  Hall,  Ibidem,  1843,  p.  270,  fig.  2. 

Delthyris  inermis  Hall,  Ibidem,  1843,  p.  270,  fig.  4. 

Spirifer  disjunctus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  21, 
24, 27, 37, 49,  pi.  30,  figs.  14, 15, 17.— Herrick,  Geol.  Ohio,  VII,  1896,  pi.  23,  fig.  11. 

Loo.  Europe;  New  York;  Pennsylvania;  Eureka  district,  Nevada;  Peace,  Hay, 
and  Liards  rivers,  Canada. 

ipirifer  diqnnotOB  ocoidentaliB  Whiteaves.  Upper  Devonian. 

Spirifera  disjuncta  var.  occidentalis  Whiteaves,  Cont.  Canadian  Pal.,  1, 1891,  p. 

222,  pi.  29,  fig.  5. 
Loc,  Hay  River,  Canada. 
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Spirifer  difljnnctns  snldfer  Hall  and  Olarke^  Ghemnng  (Dev.). 

Spirifera  disjonctas  yar.  snloifer  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  II, 

1895,  p.  361,  pi.  30,  fig.  16. 
Loc.  Near  Clean,  New  York. 

Spirifer  disparilis  Hall=:Metaplasia  disparilis. 

Spirifer  divaricatus  Hall.  Oomiferous  and  Hamilton  (Dev.). 

Spirifer  divaricata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  133. 

Spirifer  vennstas  Hall,  Thirteenth  Rep.  Ibidem,  1860,  p.  82. 

Spirifera  divaricata  Hall,  Pal.  New  York,  IV,  1867,  p.  213,  pi.  32,  figs.  1-6.— Net- 

telroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Surrey,  1889,  p.  113, 

pi.  11,  figs.  6-11 ;  pi.  12,  figs.  5-11. 
Spirifer  divaricatus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  24, 

27,  39,  pi.  38,  figs.  15-17. 
Loc.  Schoharie,  Stafford,  Williamsville,  York,  etc.,  New  York;  Port  Colbome, 

Canada;  Falls  of  Ohio;  Lebanon,  Kentucky. 
Ohs,  Compare  with  S.  multicostatus  Castelnau. 

Spirifer  dubius  Hall=Pentamerella  dubia. 

Spirifer  dubiiu  Nettelroth.  f Niagara  (Sil.). 

Spirifera  dubia  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Greol.  Sur- 
vey, 1889,  p.  115,  pi.  33,  figs.  23, 24. 
Loc.  Louisville,  Kentucky. 

Spirifer  dnodenariiu  (Hall).  Upper  Helderberg  (Dev.). 

Delthyris  duodenaria  Hall,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  171,  fig.  5. 

Spirifera  duodenaria  Billings,  Canadian  Jour.,  n.  ser.,  V,  1861,  p.  256,  figs.  65-67 ; — 
Geol.  Canada,  1863,  p.  372,  fig.  394.— Hall,  Pal.  New  York,  IV,  1867,  p.  189, 
pi.  27,  figs.  13-16;  pi.  28,  figs.  24-33 ;— Second  Ann.  Rep.  N.  Y.  State  Geol., 
1883,  pi.  58,  figs.  8-13.— Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky 
Geol.  Survey,  1889,  p.  114,  pi.  12,  figs.  12,  13,  16. 

Spirifera  duodenaria?  Rathbun,  Proc.  Boston  Soc.  Nat.  Hist.,  XX,  1879,  p.  25. 

Spirifer  duodenarius  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  19, 
37,  pi.  33,  figs.  8-15. 

Loc.  New  York,  Ontario,  Columbus,  Ohio;  Falls  of  Ohio;  RioMaeoora,  Province 
of  Para,  Brazil. 

Spirifer  daplicatus  Hall = Spirifer  dupliplicatus. 

Spirifer  duplicicoBta  Phillips.  Carboniferous. 

Spirifer  duplicicostus  Phillips,  Geol.  Yorkshire,  II,  1829,  p.  218,  pi.  10,  ^g,  1. 
Spirifera  duplicicosta  Etheridge,  Quart.  Jour.  Geol.  Soc.  London,  XXXIV,  1878^ 

p.  628. 
Loc.  Europe;  Feildeu  Isthmus,  lat.  82^  43'. 

Spirifer  dnpliplicatus  (Conrad).  Hamilton  (Dev.). 

Delthyris  dupliplicata  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842, 

p.  261,  pi.  14,  fig.  16. 
Spirifera  duplicata  Hall,  Pal.  New  York,  IV,  1867,  pp.  223,  236. 
Loc.  Near  Smyrna,  New  York. 
Ohs,  Compare  with  S.  granulosus  Conrad. 

Spirifer  eatoni  Hall = Spirifer  audaculas. 

Spirifer  elissB  Bathbon.  Middle  Devonian. 

Spirifer  eliz»  (Hartt  MS.)  Rathbun,  Bull.  Buffalo  Soc.  Nat.  Sci.,  1, 1874,  p.  239, 

pi.  8,  figs.  15,  21 ;  pi.  9,  fig.  22. 
Spirifera  elizie  Rathbun,  Proo.  Boston  Soc.  Nat.  Hist.,  XX,  1879,  p.  28. 
Loc.  Erere,  Province  of  Para,  Brazil. 
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Spirifer  engelmanni  Meek  and  Wortheu  (non  Meek)=Spirifer  worth- 
enanas. 

Spirifer  engelmanni  Meek.  Middle  Devonian. 

Spirifera  eDgelmanni  Meek,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1860,  p.  308. — 
Simpson's  Rep.  £xpl.  Great  Basin  Terr.  Utah,  1876,  p.  346,  pi.  1,  fig.  1. — 
King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV,  1877,  p.  41,  pi.  3,  fig.  3. 

Loc.  Neils  Valley,  Utah ;  White  Pine  district,  Nevada. 

Spirifer  endora  Hall.  Niagara  (Sil.). 

Spirifera  endora  Hall,  Annnal  Rep.  Geol.  Survey  Wisconsin,  1861,  p.  25; — Geol. 
Rep.  Wisconsin,  I,  1863,  p.  69,  pi.  5;  p.  436;— Trans.  Albany  Inst.,  IV,  1863, 
p.  211 ;— Twentieth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1867,  p.  370,  pi.  13,  figs. 
5, 7;— Ibidem,  Twenty-eighth  Rep.,  1879,  p.  156,  pi.  24,  figs.  13-18 ;— Eleventh 
Rep.  State  Geol.  Indiana,  1882,  p.  294,  pi.  24,  figs.  13-18 ;— Second  Ann.  Rep. 
N.  Y.  State  Geol.,  1883,  pi.  51,  figs.  19-21, 29. 

Spirifer  endora  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  13,  35, 
pi.  21,  figs.  19-21, 29. 

Loe,  Racine,  Wisconsin;  Waldron,  Indiana;  Louisville,  Kentucky. 

Spirifer  enruteines  Hall  (non  Owen)=:S.  fornacnla. 

Spirifer  enruteines  var.  fornacnla  Hall=S.  fornacnla. 

Spirifer  enryteines  Owen.  Hamilton  (Dev.). 

Delthyris  enruteines  Owen,  Rep.  Geol.  £xpl.  Iowa,  Wisconsin,  and  Illinois,  1844, 
p.  69,  pi.  12,  fig.  9. 

Spirifer  enruteines  Owen,  Geol.  Survey  Wisconsin,  Iowa,  and  Minnesota,  1852,  p. 
586,  pi.  3,  figs.  2,  6.  [See  specimens  in  U.  S.  Nat.  Mus.,  Cat.  Invert.  Foss., 
17924.] 

Spirifer  parryana  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  509,  pi.  4,  fig.  8.— 
Keyes,  Geol.  Surv.  Missouri,  V,  1895,  p.  77,  pi.  40,  fig.  4. 

Spirifer  capax  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  520,  pi.  7,  fig.  7. 

Spirifera  parryana  Billings,  Canadian  Jonr.,  VI,  1861,  p.  261,  figs.  77, 78 ; — Geol. 
Canada,  1863,  p.  386,  fig.  422.— Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883, 
pi.  52,  figs.  8, 9.— Calvin,  Bull.  Lab.  State  Univ.  Iowa,  1888,  p.  19. 

Spirifera  fornacnla  Meek  and  Worthen  (non  Hall),  Geol.  Survey  Illinois,  III, 
1868,  p.  433,  pi.  13,  fig.  8. 

Spirifera  capax  HaU,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  52,  figs.  15-17. 

f  Spirifera  parryana  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  137,  pi.  14, 
fig.  10. 

Spirifer  parryanus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  29, 31, 39, 
pi.  22,  figs.  8, 9, 15-17. 

Loc.  Pine  Creek  and  elsewhere  in  Iowa;  Eureka  district,  Nevada;  Bosanquet, 
Ontario,  Canada. 

Obs.  Owen  described  this  species  in  1839,  but  it  was  not  published  until  1844. 
In  1841  Owen  sent  Professor  Hall  specimens  from  the  Falls  of  the  Ohio  labeled 
S.  enruteines.  This  species  was  again  refignred  in  his  report  of  1852,  where 
he  cites  the  same  localities  as  in  1844  (p.  32  last  paragraph),  adding  Falls  of 
Ohio  and  Columbus,  Ohio.  Professor  Hall  is  correct  in  regarding  the  Ohio 
specimens  as  distinct  from  those  of  the  Mississippi  Valley,  but  is  in  error  in 
thinking  that  figures  6-6b  of  the  1852  report  are  drawn  from  an  Ohio  Falls 
specimen.  These  figures  are  of  the  same  specimen  as  of  figure  9  of  the  1844 
report,  which  is  from  Pine  Creek,  Iowa.  The  type  specimens  are  in  the 
National  Museum  collection.  Owen's  figure  2  is  the  same  species  as  Hall's 
S.  capax,  while  his  figure  6  is  a  small  individual  of  S.  parryana  Hall.  Pro- 
fessor Calvin  has  shown  these  two  species  to  be  identical.  Therefore  it 
follows  that  S.  enryteines  must  be  restricted  to  the  specimens  from  the 
Mississippi  Valley.  For  the  specimens  from  the  Falls  of  the  Ohio  S.  foma- 
cnlus  Hall  will  be  the  proper  name. 
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Spirifer  extenuatus  Hall=:Syringothyris  extenuata. 
Spirifer  fasciger  Owen  (non  Keyserling)= Spirifer  cameratus. 
Spirifer  fastigatus  Meek  and  Worthen  (non  Morton  )= Spirifer  morton- 
anns. 

Spirifer  futigatof  Morton.  fLower  Carboniferous. 

Spirifer  fastigatus  Morton,  American  Jour.  Sci.,  XXIX,  1836,  p.  152,  pi.  14,  fig.  35. 
Loc,  Junior  Furnace,  Scioto  County,  Ohio. 
Obs,  Not  recognizable. 

Spirifer  fllicoeta  A.  Winchell.  Hamilton  (Dev.). 

Spirifera  filicosta  A.  Winchell,  Report  Lower  Peninsula  of  Michigan,  1866,  p.  94. 
Loc,  Grand  Traverse  district,  Michigan. 

Spirifer  (?)  fimbriatOB  Morton  Upper  Carboniferous. 

Spirifer  fimbriatus  Morton,  American  Jour.  Soi.,  XXIX,  1836,  p.  150,  pi.  2,  fig.  1. 
Loe,  Putnam  Hill,  Ohio. 
Ob%.  Not  recognizable. 

Spirifer  fimbriatns  Hall=sBeticalaria  fimbriata. 
Spirifer  fischeri  Gastelnan= Spirifer  macroplenra. 

Spirifer  foggi  Nettelrotb.  Niagara  (Sil.). 

Spirifera  foggi  Nettelroth,  Kentucky  Fossil  SheUs,  Mem.  Kentucky  Geol.  Sur- 
vey, 1889,  p.  117,  pi.  32,  figs.  28-31. 
Loe,  LouisviUe,  Kentucky. 

Spirifer  forbesi  Norwood  and  Pratten.  Bnrlington  (L.  Garb.). 

Spirifer  forbesi  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  III, 
1854,  p.  7J^,  pi.  9,  fig.  3.— Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  600,  pi- 
13,  fig.  1.— HaU  iand  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  26, 36,  pi 
37,  fig.  18. 

Spirifera  forbesi  Keyes,  (}eol.  Survey  Missouri,  V,  1895,  p.  80,  pi.  40,  fig.  3. 

Loe,  Burlington,  Iowa;  Hannibal,  Louisiana,  and  Sedalia,  Missouri. 

Spirifer  formosus  Hall.  Hamilton  (Dev.). 

Spirifer  formosa  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  154. 
Spirifera  formosa  Hall,  Pal.  New  York,  IV,  1867,  p.  220,  pi.  28,  figs.  12-16. 
Loe,  Bakeoven,  Illinois. 

Spirifer  fornacula  Meek  and  Worthen  (non  Hall)=Spirifer  euryteines. 
Spirifer  fiomacnla  Hall.  Hamilton  (Mid.  Dev.). 

Spirifer  fornacula  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist..  1857,  p.  154. 
Spirifera  euruteines  Hall  (non  Owen),  Pal.  New  York,  IV,  1867,  p.  209,  pL  31, 

figs.  14-19. — White,  Second  Ann.  Rep.  Indiana  Bureau  of  Statistics  and 

Geol.,  1880,  p.  504,  pi.  4,  figs.  4,5;— Tenth  Rep.  State  Geol.  Indiana,  1881,  p. 

136,  pi.  4,  figs.  4,  5. — Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky 

Geol.  Survey,  1889,  p.  115,  pi.  6,  figs.  1-7,  9,  11-17. 
Spirifera  euruteines  var.  fornacula  Hall,  Pal.  New  York,  IV,  1867,  p.  211,  pi.  31, 

figs.  11-13.— Whitfield,  Geol.  Wisconsin,  IV,  1882,  p.  330,  pi.  25,  fig.  22.— 

Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p. 

117,  pi.  6,  figs.  8,  10,  18-20. 
Loc,  Jackson  County,  Illinois;   Falls  of  Ohio;  Columbus,   Ohio;  Milwaukee, 

Wisconsin  (Whitfield). 
05«.  See  remarks  on  S.  euryteines  Owen. 

Spirifer  fomax  HalL  Hamilton  (Dev.), 

Spirifer  fomax  HaU,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  155. 
Loc,  Illinois. 
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»pirifer  franklini  Meek=Reticularia  franklini. 

pirifer  Mtonensis  Worthen.  Upper  Carboniferous. 

Spirifera  fnltonensis  Worthen,  Geol.  Sarvey  Illinois,  V,  1873,  p.  572,  pi.  25,  fig.  5. 
Loc,  Canton^  Illinois. 

pirifer  gaspenfis  Billings.  Oriskany  (Dev.). 

Spirifera  gaspensis  Billings,  Pal.  Fossils,  II,  1874,  p.  44,  pi.  3,  fig.  8. 
Loc,  Gasp6. 

pirifer  gibboens  Hall.  Niagara  (Sil.). 

Spirifer  gibbosus  Hall,  Ann.  Rep.  Geol.  Survey  Wisconsin,  1861,  p.  25. 
Spirifera  gibboea  Hall,  Twentieth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1867,  p.  370, 

pi.  13,  figs.  6,  8. 
Loc,  Racine,  Wisconsin. 
05«.  Probably  the  same  as  S.  eudora  Hall 

^pirifer  glabms  DavidsonssMartinia  glabra. 

^pirifer  glabrus  var.  contractas  Meek  and  Worthen =Martinia  glabra 

contracta. 
^pirifer  glabms  nevadensis  Walcott=:Beticalaria  nevadaensis. 
^pirifer  glanscerasns  White=Martinia  glanscerasi. 
^pirifer  grannlifems  Hall = Spirifer  granolosns. 

tpirifer  grannlosoB  (Conrad).  Hamilton  (Dev.).       s 

Delthyris  granulosa  Conrad,  Third  Ann.  Rep.  Geol.  Survey  N.  Y.,  1839,  p.  65.  ^ 

Delthyris  granulifera  Hall,  Geology  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  206,  fig.  1. 
Delthyris  congesta  Hall,  Ibidem,  1843,  p.  206,  fig.  2. — Rogers,  (}eol.  Pennsylyanla^    ^  ^ 

n,  Pt.  n,  1858,  p.  828,  figs.  670,  673. 
Spirifer  huroniensis  Castelnan,  Essai  Syst^me  Silurien  TAm^rique  Septentrion- 

ale,  1843,  p.  41,  pi.  12,  fig.  6. 
Spirifer  osteolatus  Yandell  and  Shumard,  Cont.  (}eol.  Kentucky,  1847,  p.  14. 
Spirifer  granulifera  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  163. 
Spirifer  arata  HaU,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  161. 
Spirifer  clintoni  Hall,  Ibidem,  1857,  p.  157. 
Spirifer  oweni  Hall,  Ibidem,  1857,  p.  129.— Hall  and  Clarke,  Pal.  New  York,  VIII, 

Pt.  II,  1895,  pi.  22,  figs.  1-7. 
Spirifera  oweni  Hall,  Pal.  New  York,  lY,  1867,  p.  197,  pi.  29,  figs.  1-8;— Second 

Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  52,  figs.  1-7.— Nettelroth,  Kentucky 

Fossil  Shells;  Mem.  Kentucky  Geol.  Survey,  1889,  p.  126,  pi.  7,  figs.  1-10. 
Spirifera  granulifera  HaU,  Pal.  New  York,  IV,  1867,  p.  223,  pi.  36,  figs.  1«1S;— 

Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  53,  figs.  1-15. 
Spirifera  arata  HaU,  Pal.  New  York,  IV,  1867,,  p.  235. 
Spirifer  granulosus  HaU,  Pal.  New  York,  YIII,  Pt.  II,  1893,  pp.  29,  30,  81,  39, 

pi.  23,  figs.  1-15;  pi.  29,  figs.  9-12. 
Loc,  Schoharie,  Moscow,  Darien,  Canandaigua,  etc.,  New  York;  Pennsylyania; 

Cumberland,  Maryland;  Virginia;  Falls  of  Ohio;  Alpena,  Michigan. 

pirifer  gregariiu  Clapp.  Upper  Helderberg  (Dev.)* 

Delthyris  gregaria  Yandell  and  Shumard,  Cont.  Geol.  Kentucky,  1847,  pp.  9,  10. 
(Nomina  nudum.) 

Spirifer  gregaria  (Clapp  MS.)  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857, 
p.  127. 

Spirifera  gregaria  Billings,  Canadian  Jour.,  n.  ser.,  VI,  1861,  p.  260,  figs.  74-76; — 
GeoL-Canada,  1863,  p.  372,  fig.  391.— Hall,  Pal.  New  York,  IV,  1867,  p.  195, 
pi.  28,  figs.  1-11. — White,  Second  Ann.  Rep.  Indiana  Bureau  of  Statistics 
and  Geol.,  i880,  pi.  4,  figs.  10,  11;— Tenth  Rep.  State  Geol.  Indiana,  1881,  p. 
136,  pi.  4,  figs.  10,  11.— Netteirotb,  Kentucky  Fossil  Shells,  Mem.  Kentucky 
Geol.  Survey,  1889,  p.  119,  pi.  8,  figs.  9-13;  pi.  10,  figs.  6-10. 
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Spirifer  greptrini  Glapp — Oontinued. 

Spirifer  gregarius  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  H,  1893,  pp.  17, 3^' 

pi.  29,  fig.  7;  pi.  37,  figs.  11, 12. 
Loc,  Falls  of  Ohio ;  Col  ambus,  Ohio ;  Genesee  and  Erie  counties,  New  Yor^^> 

Ontario. 

Spirifer  grieri  Hall.  Upper  Helderberg  (Dev^    V 

Spirifer  grieri  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  127;- 
Pal.  New  York,  IV,  1867,  p.  194,  pi.  27,  fig.  29;  pi.  28,  figs.  17-23.— Hall  ai 
Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  24,  27,  38,  pL  30,  figs.  9-13. 

Spirifera  grieri  Hall,  Second  Ann.  Rep.  N.  Y.  State  GeoL,  1883,  pi.  55,  figs.  9-13.- 
Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Qeol.  Survey,  1889, 
120,  pi.  9,  figs.  8-14. 

Loc,  Clarence,  Williamsville,  etc.,  New  York;  Columbus,  Ohio;  Falls  of  Ohit 

Spirifer  grimesi  Hall.  Kinderbook  and  Burlington  (L.  Oarb.       ). 

Spirifer  grimesi  Hall,  Geol.  Survey  Iowa,  I,  Pt.  11.1868,  p.  604,  pi.  14,  figs.  1-6. 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  23, 25,  38,  pi.  31, 

8, 16-19. 
Spirifer  allied  to  grimesi  Etheridge,  Quart.  Jour.  Geol.  Soc.  London,  XXXI^ 

1878,  p.  628,  pi.  25,  fig.  5. 
Spirifera  grimesi  Hall,  Second  Ann.  Rep.  N.  Y.  State  G^l.,  1883,  pi.  56, 

8, 16-19.— Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  79. 
Loc.  Burlington,  Iowa;   Quincy,  Hlinois;  Fielden  Isthmus,  lat.  82^  43';  Ha.: 

nibal,  Louisiana,  Sedalia,  etc.,  Missouri. 

Spirifer  guadalnpensis  Sbumar(l=Reticalaria  gaadalnpensis. 
Spirifer  hannibalensis  Swallow ssSyringotbyris  carteri. 

Spirifer  bartti  Ratbbun.  Middle  Devoni^' 

Spirifera  hartti  Rathbun,  Proc.  Boston  Soc.  Nat.  Hist.,  XX,  1879,  p.  29. 
Loo,  Rio  Maecuru,  Province  of  Para,  Brazil. 

Spirifer  bawkinsi  Morris  and  Sbarpe.  Lower  Devoni^: 

Spirifer  hawkinsii  Morris  and  Sharpe,  Quart.  Jour.  Geol.  Soc.  London,  II, 

p.  276.  pi.  11,  fig.  1. 
Loc.  Falkland  Islands. 

Spirifer  bemicyclus  Meek  and  Wortben.  Oriskany  (De^"«-  ^- 

Spirifer  hemicyclus  Meek  and  Worthen,  Geol.  Survey  Illinois,  III,  1868,  p.  3i-^^» 

pi.  8,  figs.  6,  7. 
Loc,  Union  and  Alexandria  counties,  Illinois. 

Spirifer  bemiplicatus  Hall=Enteletes  bemiplicatua. 

Spirifer  besione  Billing8=Deltbyri8  raricosta. 

Spirifer  birtus  White  and  Wbitfleld=Reticularia  cooperensis. 

Bpirifer  bobbsi  Nettelrotb.  Hamilton  (Dev—  ^* 

Spirifera  varicosa  var.  Hall,  Pal.  New  York,  IV,  1867,  p.  206,  pi.  31,  fig.  23. 
Spirifera  hobhsi  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Qe^^-^' 

Survey,  1889,  p.  121,  pi.  10,  figs.  21,  22.  26-30,  35,  40. 
Loc,  Falls  of  Ohio. 

Spirifer  bomfrayi  Gabb=:Spiriferina  bomfrayi. 

Spirifer  hnngerfordi  Hall.  Cbemung  (DevJ^ 

Spirifer  hungerfordi  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  501,  pi.  4,  fig.  1.- — 
Tschemysohew,  M6moires  du  Comity  G^ologique  de  St.  Petersbourg,  III,  Sr 
1887,  p.  62.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  23,  25, 37, 
pi.  29,  fig.  6;  pi.  37,  figs.  26-30.— Webster,  American  Naturalist,  XXII,  1888, 
p.  1101. 

Loc,  Rockford,  Iowa. 
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}pirifer  haroniensis  Gasteluaa^rSpirifer  granulosus. 

Ipirifer  huronensis  A.  Wiuchell.  Portage  (Dey.). 

Spirifer  haronensis  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1862,  p.  406. 
Loc,  Port  aux  Barques,  Michigan. 

Ipirifer  imbrex  Hall.  Burlington  (L.  Garb.). 

Spirifer  imbrex  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  601,  pi.  13,  fig.  2.— 
HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  26, 38,  pi.  31,  figs.  11, 12. 

Spirifera  imbrex  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  56,  figs. 
11, 12. 

Loo.  Burlington,  Iowa;  Hannibal  and  Louisiana,  Missouri. 

Jpirifer  inaBquiyalvis  Gastelnau=Bhynchotrema  insequivalvis. 
Ipirifer  incertns  Hall.  Burlington  (L.  Garb.). 

Spirifer  incerta  HaU,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  602,  pi.  13,  fig.  3. 
Loc,  Burlington,  Iowa. 

Ipirifer  inconstans  Hall=:Spirifer  nobilis. 

pirifer  increbesoeni  Hall.  Kaskaskia  (L.  Garb.). 

Spirifer  increbesoens  HaU,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  706,  pi.  27,  fig; 

6.— HaU  and  Clarke,  Pal.  New  York,  VIH,  Pt.  II,  1893,  pp.  27,  39,  pi.  30, 

figs.  27-30;  pL  31,  figs.  1-3.— Keyes,  Geol,  Survey  Missouri,  V,  1895,  p.  82. 
Spirifera  increbescens  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  55,  figs. 

27-30;  pi.  56,  figs.  1-3. 
Loc,  Kaskaskia  and  Chester,  niinois;  Kentucky. 
Ohs.  Not  synonymous  with  S.  bisulcatus  Sowerby,  as  stated  by  Meek  and  Sa£ford. 

It  has  also  been  referred  to  S.  trigonalis  (Martin). 

ipirifer  increbesoena  americaniu  Swallow.  Kaskaskia  (L.  Garb.). 

Spirifer  increbescens  var.  americana  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II, 

1866,  p.  410. 
Loc.  niinois  and  Missouri. 
Oh$.  Regarded  by  Keyes  as  a  synonym  for  S.  increbescens. 

Ipirifer  increbescens  transversalis  Hall.  Kaskaskia  (L.  Garb.). 

Spirifer  increbescens  var.  transversalis  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858, 

p.  708,  pi.  27,  fig.  6. 
Loc.  Kaskaskia  and  Chester,  Illinois. 

ipirifer  inequicostatus  Owen = Spirifer  cameratns. 
ipirifer  insolitns  Wincliell=Martinia  ?  insolita. 

Ipirifer  intermedins  Hall.  Oriskany  (Dev.). 

Spirifer  intermedia  Hall  (non  Brongniart,  1829),  Pal.  New  York,  III,  1859,  p.  424. 
Loc.  Cumberland,  Maryland. 

Ipirifer  inntilis  Hall.  Upper  Devonian. 

Spirifer  inutilis  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  505,  pi.  4,  fig.  4. 
Spirifera  inntilis  Whiteaves,  Cont.  Canadian  Pal.,  I,  1891,  p.  223. 
Loc.  Independence,  Iowa ;  Athabasca  River,  Canada. 

Ipirifer  iowaensis  Owen.  Middle  Devonian. 

Spirifer  iowensis  Owen,  Geol.  Survey  Iowa,  Winconsin,  and  Minnesota,  1852,  p. 

585,  pi.  3,  fig.  1.     [See  specimens  in  U.  S.  Nat.  Mus.,  Cat.  Invert.  Foss.,  17925.] 
Spirifer  pennatns  Owen  (non  Atwater),  Ibidem,  1852,  p.  585,  pi.  3,  figs.  3,  8. 

[Ibidem,  Cat.,  17919, 17920.] 
Bpirifer  ligns  Owen,  Ibidem,  1852,  p.  585,  pi.  3,  fig.  4,  and  pi.  3A,  fig.  2  [Ibidem, 

Cat.,  17921,  17922].— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 

pp.  31,  39,  pi.  22,  figs.  19-24;  pi.  29,  fig.  13.— Keyes,  Geol.  Survey  Missouri, 

V,  1895,  p.  77. 
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Spiiifer  iowaeniiB  Owen — Continued. 

Spirifer  cedarensis  Owen,  Oeol.  Survey  Iowa,  WiscoiiBiii,  and  Minnesota,  1852,. 
p.  586,  pi.  3,  fig.  5.  [See  speoimens  in  U.  S.  Nat.  Mot.,  Cat.  Invert.  Fom.,  17 
923.] 

Spirifer  pennata  Hall,  Geol.  Survey,  Iowa,  I,  Pt.  II,  1X58,  p.  510,  pi.  5,  ftg.  1. 

f Spirifera  allied  to  pennata  Etheridge,  Quart.  Jour.  Oeol.  Soc.  London,  XXXIV,. 
1878,  p.  833,  pi.  29,  fig.  1. 

Spirifera  atwaterana  Miller,  Proc.  Davenport  Acad.  Sci.,  1878,  p.  222. — ^Nettel- 
roth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  107. 

Spirifera  pennata  Whitfield,  Geol.  Wisconsin,  IV,  1882,  p.  330,  pi.  26,  fig.  4.-— 
Hall,  Second  Ann.  Rep.  N.  T.  State  Geol.,  1883,  pi.  52,  figs.  19-24. 

Loc,  New  Buffalo,  Independence,  etc.,  Iowa;  Rock  Island,  Illinois;  Milwaakee,. 
Wisconsin ;  Falls  of  Ohio ;  south  of  Cape  Joseph  Henry,  lat.  82^  42'. 

Obs,  Owen's  type  specimens  of  S.  iowaensis,  S.  pennatus,  S.  ligus,  and  S.  cedar« 
ensis  are  preserved  in  the  National  Museum  collection.  The  six  specimena 
of  these  species  show,  when  compared  with  a  large  series  of  similar  sheila 
from  Iowa,  that  they  are  but  variations  of  a  very  variable  and  widely  dis- 
tributed Spirifer  of  the  Devonian  of  the  Mississippi  Valley.  The  width  and 
degree  of  curvature  of  the  ventral  area  and  the  length  of  the  cardinal  line 
are  extremely  variable  features  in  S.  iowaensis.  Upon  these  characters  Owen 
has  based  his  species.  The  name  S.  iowaensis  has  been  selected  not  only 
because  it  is  very  appropriate  but  also  since  it  is  the  first  one  describe<l. 
S.  parryanus  is  another  closely  allied  species,  but  can  be  separated  generally 
by  its  wider  ventral  area  and  in  the  cardinal  lines  not  being  drawn  out  into 
more  or  less  mucronate  extensions. 

Spirifer  kelloggi  Swallow.  Keokuk  (L.  Garb.). 

Spirifera  kelloggi  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p  86. — Keyes, 

Geol.  Survey  Missouri,  V,  1895,  p.  81. 
Spiriferina  kelloggi  Safford,  Geol.  Tennessee,  1869,  p.  360. 
Loc.  Keokuk,  Iowa;  Tennessee. 

Spirifer  kenniootti  Meek.  Middle  Devonian. 

Spirifer  kennicotti  Meek,  Trans.  Chicago  Acad.  Sci.,  1, 1868,  p.  101,  pi.  14,  fig.  9. 

Loc.  Mackenzie  River  Valley,  Northwest  Territory,  Canada. 

Oh$.  This  species  is  much  like  S.  pennatus  Miller,  but  with  the  fold  and  sinus 

plicated.    It  is  unlike  S.  disjnnctus,  to  which  it  has  been  referred  by  Wlut- 

eaves,  in  its  shallow  visceral  cavity. 

Spirifer  keotuckiensis  Shamard=r Spiriferina  cristata. 

Spirifer  kentuckien^is  var.  propatnla  Swallow = Spiriferina  cristata. 

Spirifer  keoknk  Hall.  Eeoknk  (L.  Garb.). 

Spirifer  striatusf  var.  attenuatusf  Owen  (non  Sow.),  Geol.  Survey  WisoonsiD, 

Iowa,  Minnesota,  1852,  pi.  3A,  fig.  8.     [See  specimens  in  U.  S.  Nat.  Mns.,  Cat. 

Invert.  Foss.,  17944.] 
Spirifer  keokuk  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  642,  pi.  20,  figs.  3  and 

2d;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  55.  figs.  21-24.— Hall  and 

Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893.  pp.  27, 38,  pi.  30,  figs.  21-24;  pi.  37, 

figs.  13-15. 
Spirifer  keokuk  var.  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II.  1858,  p.  676,  pi.  24,  fig.  4. 
Spirifer  keokuk f  Meek,  Bull.  U.  S.  Geol.  Geogr.  Survey  Terr.,  II,  1876,  p.  355,  pi.  1^ 

fig.  3. 
Spirifera  keokuk  Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  81,  pi.  40,  fig.  2. 
Loc.  Keoknk,  Iowa;  Nauvoo  and  Warsaw,  Illinois;  Utah;  Kushville  and  Lo»> 

donville.  Ohio  (Herrick). 
Oht,  See  S.  littoni. 
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Spiiifer  keokuk  BhelbyentiB  Swallow.  Waxsaw  (L.  Garb.). 

Spirifer  keokuk  var.  shelbjeusis  Swallow,  Trans.  St.  Loais  Acad.  Sci.,  11, 1866, 

p.  410. 
Loc,  Shelby  County,  Missouri. 

Spirifer  knappanus  Nettelroth=Ii6ticularia  knappiaua. 

Spirifer  lateralis  Hall.  Warsaw  (L.  Garb.)* 

Spirifer  lateralis  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  661,  pi.  23,  fig.  7.— 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  32,  figs.  1-3;  pi.  37, 
fig.  19. 

f  Spirifera  lateralis  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  188*,  pi.  57,  figs. 
1-3. 

lyoe.  Clifton  and  Warsaw,  Illinois. 

Spirifer  latior  Swallow.  Ghouteaa  (L.  Garb.). 

Spirifer  latior  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p.  86. 
Loc.  Cooper  County,  Missouri. 
Oht,  Compare  with  S.  marionensis. 

Spirifer  IsBvigatas  Swallow=Martiiiia  laevigata. 

Spirifer  laevis  Hall=Betical0>ria  Isevis. 

Spirifer  laminosus  Geinitz  (non  McGoy)=Spiriferiua  cristata. 

Spirifer  leidyi  Norwood  and  Pratten.  St.  Loais  (L.  Garb.). 

Spirifer  leidyi  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  III, 

1854,  p.  72,  pi.  9,  fig.  2.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 

pp.  27,  39,  pi.  30,  figs.  25,  26. 
Spirifer  bifurcatus  Hall,  Trans.  Albany  Institute,  IV,  1857,  p.  8. 
Spirifera  bifurcata  Whitfield,  Bull.  American  Mus.  Nat.  Hist.,  I,  1882,  p.  47,  pi. 

6,  figs.  13-15.— Hall,  Twelfth  Rep.  State  Geol.  Indiana,  1883,  p.  326,  pi.  29, 

figs.  13-15. 
Spirifera  leidyi  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  55,  figs.  25, 26.— 

Walcott,  Mon.  U.  8.  Geol.  Survey,  VIII,  1884,  p.  216,  pi.  18,  fig.  4.— Keyes, 

Geol.  Survey  Missouri,  V,  1895,  p.  82. 
Loc,  Chester,  Illinois;   Spergen    Hill,  Indiana;   Princeton,  Kentucky;   Utah; 

Eureka  district,  Nevada. 

Spirifer  leidyi  ehesterensis  Swallow.  Kaskaskia  (L.  Garb.). 

Spirifer  leidyi  var.  ehesterensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1866, 

p.  409. 
Loc,  "Above  the  St.  Louis  limestone,"  Missouri. 
Oht.  Regarded  by  Keyes  as  a  synonym  for  S.  leidyi. 

Spirifer  leidyi  merimaoensis  Swallow.  Warsaw  (L.  Garb.). 

Spirifer  leidyi  var.  merimaoensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1866^ 

p.  410. 
Loc.  Barrets  Station,  St.  Louis  County,  Missouri. 
Oht,  Regarded  by  Keyes  as  a  synonym  for  S.  leidyi. 

Spirifer  ligas  Owen=:S.  iowaen^is. 

Spirifer  lineatoides  Swallow=rBeticalariapseadolineata. 

Spirifer  lineatus  of  American  authors =Keticalaria  perplexa. 

Spirifer  lineatas  striatolineatas  Swallow =Beticalaria  perplexa  striati- 

lineata. 
Spirifer  linguiferoides  Forbes =Spiriferiiia  rostrata. 

Spirifer  littoni  Swallow.  St.  Louis  (L.  Garb.). 

Spirifer  littoni  Swallow,  Trans.  St.  Louis  Aoad.  Sci.,  1, 1860,  p.  646. 

Loc,  St.  Louis  County,  Missouri. 

0(ff.  Regarded  by  Keyes  as  a  synonym  for  S.  keokuk. 
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Spirifer  logani  Hall.  Keokuk  (L.  Garb.). 

Spirifer  logani  Hall,  Geol.  Sorvey  Iowa,  I,  Pt.  II,  1858,  p.  647,  pi.  20,  fig.  7;  pi.  21, 

figs.  1, 2.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  25, 38,  pi.  32, 

figs.  7,  8. 
Spirifera  logani  A.  Winchell,  Proo.  American  Phil.  Soc.,  XII,  1870,  p.  245. — Hall, 

Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  57,  figs.  7,  8.— Keyes,  Geol. 

Survey  Missouri,  V,  1895,  p.  81. 
Loc,  Nanvoo,  Illinois ;  Clark  County,  Missouri ;  Tennessee. 

Spirifer  lyelli  de  Verneuil=Spirifer  pennatus. 

Spirifer  macbridei  Oalvin.  Upper  Devonian. 

Spirifera  macbridei  Calvin,  American  Jour.  Soi.,  3d  ser.,  XXV,  1883,  p.  433. — 
Calvin,  Bull.  Lab.  Nat.  Hist.  State  Univ.  Iowa,  II,  1892,  p.  166,  pi.  12,  fig.  3. 

Spirifer  macbridii  Hall  and  Clarke,  Pal.  New  York,  VUI,  Pt.  H,  1893,  pp.  29, 
31,  39,  pi.  25,  figs.  9-16  (117-19). 

Loc.  Rockford,  Iowa. 

Spirifer  macconathei  Nettelroth.  Hamilton  (Dev.). 

Spirifera  macconathii  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol. 

Survey,  1889,  p.  123,  pi.  11,  figs.  1-5. 
Loo,  Falls  of  Ohio. 

Spirifer  macra  Meek  (non  Hall)=Spirifer  strigosas. 

Spirifer  macms  Hall.  Upper  Helderberg  (Dev.). 

Spirifer  macra  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  134. 
Spirifera  macra  Hall,  Pal.  New  York,  IV,  1867,  p.  190,  pi.  27,  figs.  17-28 ;— Second 

Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  59,  figs.  1-3. 
Spirifer  macrus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  17,  36,  pi. 

34,  figs.  1-3. 
Loc,  Schoharie,  Williamsville,  etc.,  New  York ;  Columbus,  Ohio. 

Spirifer  maeronotus  Hall=S.  aadacolas  macronotus. 

Spirifer  macropleura  (Conrad).  Lower  Helderberg  (Dev.). 

Delthyris  macropleura  Conrad,  Fourth  Ann.  Rep.  N.  Y.  Geol.  Survey,  1840,  p. 
207.— Vanuxem,  Geol.  N.  Y.;  Rep.  Third  Dist.,  1842,  p.  120,  fig.  1.— Mather, 
Ibidem,  Rep.  First  Dist.,  1843,  p.  343,  fig.  1. 

Spirifer  macropleurus  Castelnau,  Essai  Syst^me  Silurien  TAm^rique  Septentri- 
onale,  1843,  p.  41,  pi.  13,  fig.  5. 

Spirifer  fischeri  Castelnau,  Ibidem,  1843,  p.  42,  pi.  13,  fig.  4. 

Spirifer  macropleura  Hall,  Pal.  New  York,  III,  1859,  p.  202,  pi.  27,  fig.  1;  pi.  28, 
fig.  8.— Hall  and  Clarke.  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  13,  35,  pi. 
20,  figs.  22-24,  27. 

Spirifera  macropleura  Billings,  Geol.  Canada,  1863,  p.  957,  fig.  456; — Proc.  Port- 
land Soc.  Nat.  Hist.,  1863,  p.  117,  pi.  3,  fig.  16.— Hall,  Second  Ann.  Rep. 
N.  Y.  State  Geol.,  1883,  pi.  51,  figs.  22-24,  27. 

Loc,  Schoharie,  Carlisle,  Catskill,  etc..  New  York;  Square  Lake,  Maine;  Cum- 
berland, Maryland ;  Perry  County,  Tennessee. 

Spirifer  macrothyris  Hall.  Upper  Helderberg  (Dev.). 

Spirifer  macrothyris  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  132.— 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  29,  31,  39,  pi.  23,  figs. 

16-18. 
Spirifera  macrothyris  Hall,  Pal.  New  York,  IV,  1867,  p.  202,  pi.  30,  figs.  16-20;— 

Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  53,  figs.  16-18. 
Loo,  Williamsville  and  Clarence  Hollow,  New  York ;  Cayuga,  Ontario ;  Colum* 

bus,  Ohio. 
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Spirifer  msecumenuB  Eathbun.  Middle  Devoniau. 

Spirifer  msecuruensis  Rathbun,  Proc.  Boston  Soc.  Nat.  Hist.,  XX,  1879,  p.  30. 
Loc,  Bio  Maecara^  Province  of  Para,  Brazil. 

Spirifer  maias  Billings=Martinia  maia. 

Spirifer  manni  Hall.  Upper  Helderberg  (Dev.). 

Spirifer  manni  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  128. 
Spirifera  manni  Hall,  Pal.  New  York,  IV,  1867,  p.  211,  pi.  31,  figs.  20-30. 
Loc,  Sandusky  and  Columbus,  Ohio ;  Williamsville,  New  York. 

Spirifer  marconi  Waagen.  Upper  Carboniferous.' 

Spirifer  striatus  Marcon  (non  Martin),  Geol.  North  America,  1858,  p.  49,  pi.  7, 

fig.  2. 
Spirifer  marcoui  Waagen,  Palseontologica  Indica,  Ser.  XIII,  I,  1883,  p.  510,  pi.  47. 
Loc.  Shasta  County^  California;  Tigeras,  New  Mexico;  Vancouver  Island. 

Spirifer  maroyi  Hall.  Hamilton  (Dev.). 

Spirifer  marcyi  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  158,  figs. 
1,  2.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  29,  39,  pi.  22, 
tigs.  10-14. 

Spirifera  marcyi  Hall,  Pal.  New  York,  IV,  1867,  p.  226,  pi.  37,  tigs.  10-20;— Sec- 
ond Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  52,  figs.  10-14. 

Loc.  Covington;  Cayuga  and  Seneca  lakes,  New  York;  Columbus,  Ohio  (Whit- 
field). 

Spirifer  marionentiB  Shnmard.  Chouteau  (L.  Garb.). 

Spirifer  marionensis  Shumard,  Oeol.  Rep.  Missouri,  1855,  p.  203,  pi.  C,  fig.  8. — Hall, 
Geol.  Survey,  Iowa,  I,  Pt.  II,  1858,  p.  501,  pi.  6,  fig.  1.— Hall  and  Clarke,  Pal. 
New  York,  VIII,  Pt.  II,  1893,  pp.  25,  38,  pi.  31,  fig.  15.— Herrick,  Geol.  Ohio, 
VII,  1895,  pi.  15,  fig.  2. 

Spirifera  marionensis  A.  Winchell,  Proc.  American  Phil.  Soc,  XII,  1870,  p.  252. — 
Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  56,  fig.  15.— Herrick,  BuU. 
Dcnison  Univ.,  Ill,  1888,  p.  43,  pi.  6,  figs.  2-4;  pi.  7,  fig.  11;  IV,  1888,  p.  26, 
pi.  2,  fig.  2.— Keyes,  Geol.  Surv.  Missouri,  V,  1895,  p.  78. 

f  Spirifera  marionensis  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol. 
Survey,  1889,  p.  124. 

Loc.  Louisiana  and  Hannibal,  Missouri;  Portsmouth,  Sciotoville,  etc.,  Ohio; 
f  Falls  of  Ohio. 

Oh9.  Compare  with  S.  osagensis,  S.  missouriensis,  and  8.  vemonensis. 

Spirifer  medialis  Hall=Spirifer  audaculus. 

Spirifer  meeki  Swallow.  Burlington  (L.  Oarb.).. 

Spirifer  meeki  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  p.  645. 
Loc,  Pettis  and  Saline  counties,  Missouri. 

Spirifer  meristoides  Meek=rMartinia  meristoides. 
Spirifer  mesacostalis  Hall=Delthyri8  mesicostalis. 

Spirifer  mesistrialis  Hall.  Portage  and  Ohemung  (Dev.). 

Delthyris  mesastrialis  Hall,  Geol.  N.  Y. ;  Kep.  Fourth  Dist.,  1843.  p.  269,  fig.  1. 

Spirifer  catskillensis  Emmons,  Manual  of  Geology,  1860,  p.  151. 

Spirifera  mesastrialis  Hall,  Pal.  New  York,  IV,  1867,  p.  242,  pi.  40,  figs.  14-22, 

and  p.  417. 
Spirifer  mesastrialis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  14, 35, 

pL  37,  figs.  4,  5. 
Loc.  Schoharie,  Cortlandville,  Cayuta  Creek,  and  Ithaca,  New  York. 

Spirifer  metns  Hall  =Oyrtia  ineta. 

Spirifer  meusebachanus  Boemer=Spirifer  cameratus. 
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Spirifer  mexicanm  Shumard.  Upper  Garboniferoos. 

Spirifera  Mexioana  Shumard,  Trans.  St.  Louis  Acad.  Scl.,  I,  1858,  p.  292,  pi.  11, 

fig.  4,  and  p.  390. 
Loc.  Gnadalape  Mountains,  New  Mexico  and  Texas. 

Spirifer  miflsonrieiiEiB  Swallow.  Chouteau  (L.  Garb.). 

Spirifer  misaouriensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  p.  643. 

Loc,  Cooper  Connty,  Missouri. 

Ohs.  Regarded  by  Keyes  as  a  synonym  for  S.  marionensis. 

Spirifer  modestus  HallsEeticularia  modesta. 

Spirifer  mortonaniui  Miller.  Keokuk  (L.  Garb.)* 

Spirifera  fastigata  Meek  and  Worthen  (non  Worthen),  Proc.  Acad,  Nat.  Sol. 

Philadelphia,  1870,  p.  36;— Geol.  Surrey  Illinois,  VI,  1875,  p.  521,  pL30,  fig.  3. 
Spirifera  mortonana  Miller,  American  Pal.  Fossils,  2d  ed.,  1883,  p.  298. 
Spirifer  mortonanus  Hall  and  Clarke,  Pal,  New  York,  VIII,  Pt.  II,  1893,  pp.  26, 38, 

pi.  38,  figs.  18, 19. 
Loc,  CrawfordsYille,  Indiana ;  Kings  Mountain  and  Lebanon,  Kentucky. 

Spirifer  mucronatus  Goiirad=:  Spirifer  pennatus. 

Spirifer  multicostatOB  Gastelnau.  f  Corniferous  (Dev.). 

Spirifer  multioostatus  Castelnau,  Essai  Syst^me  Silurien  TAm^rique  Septentrio- 

nale,  1843,  p.  42,  pi.  12,  fig.  3. 
Loc,  Schoharie,  New  York. 
Oh$,  See  S.  divaricatus. 

Spirifer  multigranosus  Wortbe]i= Spirifer  texasanus. 
Spirifer  multistriata  Hall=:Trematospira  multistriata. 

Spirifer  mondTiliu  Bowley.  Burlington  (L.  Garb.). 

Spirifera  mundula  Rowley,  American  Geologist,  XII,  1893,  p.  307,  pi.  14,  figs. 

10-12. 
Loc,  Louisiana,  Missouri. 

Spirifer  murohisoni  Gastelnau.  Oriskany  (Dev.). 

Spirifer  murchisoni  Castelnau,  Essai  Syst^me  Silurien  rAm^riqueSeptentrionale, 

1343,  p.  41,  pi.  12,  figs.  1, 2 . 
^irifer  arrecta  Hall,  Pal.  New  York,  III,  1859,  p.  422,  pi.  97,  figs.  1, 2. 
Spirifera  arrecta  Billings,  Geol.  Canada,  1863,  p.  960,  fig.  466. — Hall,  Second  Ann. 

Rep.  N.  Y.  State  Geol.,  1883,  pi.  58,  figs.  24-27. 
Spirifer  sp.  a  A.  Ulrich,  N.  Jahrb.  f.  Mineral.,  Beilageband,  VIII,  1892,  p.  67,  pi.  4, 

fig.  22. 
Spirifer  arrectus  Hall  and  Clarke,  Pal.  New  York, VIII,  Pt.  II,  1893,  pp.  17, 19,  37, 

pi.  33,  figs.  24-27. 
Loc,  Schoharie    and   Albany   counties,  New   York;    Cumberland,    Maryland; 

Cayuga,  Ontario ;  near  Totora,  Bolivia. 
Obs.  Castelnau's  figures  prove  conclusively  that  he  was  the  first  to  describe  this 

species. 

Spirifer  mysticenEiB  Meek.  Lower  Garboniferous. 

Spirifera  mysticensis  Meek,  Sixth  Ann.  Rep.  U.  S.  Geol.  Survey  Terr.,  1873,  p. 

466.— Miller,  North  American  Geol.  and  Pal.,  1889,  p.  374. 
Loc,  Outlet  of  Mystic  Lake,  Montana. 

Spirifer  neglectns  Hall.  Keokuk  (L.  Garb.). 

Spirifer  neglectns  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  643,  pi.  20,  fig.  5. 
Spirifera  neglecta  Meek  and  Worthen,  Geol.  Survey  Illinois,  VI,  1875,  p.  523,  pi. 

30,  figs.  Ic,  2a.— Waloott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  217,  pi.  18, 

fig.  10. 
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ISpiiifer  negleotas  Hall — Oontiuued. 

f  Spirifera  ueglecta  de  Koninck,  Annales  du  Mas^  Royal  d'Historie  Nat.  de 

Belgiqu6,  XIV,  1887,  p.  134,  pi.  31,  fige.  10-15. 
Loe,  Keokuk,  Iowa;  Warsaw  and  Nauvoo,  Illiuoia;  Enreka  district,  Nevada; 

f  Belgium. 

Spirifer  newberryi  Hall.  Waverly  (L.  Garb.)- 

Spirifera  newberryi  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  56,  figs. 

9,  10. 
Spirifer  newberryi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  p.  302, 

pi.  31,  figs.  9,  10. 
Loc,  Northern  Ohio. 

Spirifer  niagaraenfis  (Conrad).  Niagara  (Sil.). 

Deltbyris  niagarensis  Conrad,  Jour.  Acad.  Nat.  Soi.  Philadelphia,  VIII,  1842,  p. 

261.— Hall,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  105,  fig.  1. 
Spirifer  niagarensis  Hall,  Pal.  New  York,  II,  1852,  p.  264,  pi.  54,  fig.  5.— Hall 

and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  14, 36,  pi.  21,  figs.  1-4.  25; 

pi.  37,  fig.  1. 
Spirifera  niagarensis  Billings,  Canadian  Nat.  Geol.,  1, 1856,  p.  137,  pi.  2,  fig.  8; — 

Geol.  Canada,  1863,  p.  317,  fig.  329.— Hall,  Second  Ann.  Rep.  N.  Y.  State 

Geol.,  1883,  pi.  51,  figs.  1-i,  25. 
Loo,  Lockport,  Rochester,  etc.,  New  York ;  Osgood,  Indiana. 

SpirifSsr  niagaraenfis  oligoptychus  Boemer.  Niagara  (Sil.). 

Spirifera  niagarensis  var.  oligoptychus  Roemer,  Sil.  Fauna  West.  Tennessee, 

1860,  p.  68,  pi.  5,  fig.  8. 
Spirifer  macropleurus  Safibrd,  Geol.  Tennessee,  1869,  p.  321. 
Loo.  Decatur  County,  Tennessee. 
Obi,  Compare  with  S.  eudorus  Hall  and  S.  macropleurus  Conrad. 

fipirifer  nietauvenais  Dawson.  Oriskany  (Dev.). 

Spirifera  nictavensis  Dawson,  Acadian  Geology,  3d  ed.,  1878,  p.  499,  fig.  176; — 

Canadian  Nat.  Geol.,  n.  ser.,  IX,  1879,  p.  3. 
Loo,  Near  Nictauz,  Nova  Scotia. 

Spirifer  nobilis  Barrande.  Niagara  (Sil.). 

Spirifer  nobilis  Barrande,  Ueber  die  Brach.  derSil.  Schicht  von  Bohmen,  1847.  ~ 

HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  14,  35,  pi.  29,  fig.  16; 

pi.  37,  figs.  2, 3. 
Spirifer  racinensis  McChesney,  New  Pal.  Fossils,  1861,  p.  84. 
Spirifer  inconstans  Hall,  Ann.  Rep.  Geol.  Survey  Wisconsin,  1861,  p.  26; — Geol. 

Rep.  Wisconsin,  I,  1862,  p.  69,  fig.  6;  p.  436. 
Spirifera  nobilis  Hall,  Twentieth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1867,  p.  372, 

pi.  13,  figs.  14-16. 
Spirifera  racinensis  McChesuey,  New  Pal.  Fossils,  1868,  p.  84. 
Loo,  Racine,  Wisconsin;  Chicago,  Illinois. 

Spirifer  norwoodana  HalI=Spiriferina  norwoodana. 
Spirifer  norwoodi  Meek=Oyrtia  norwoodi. 

Spirifer  novannexioanns  Miller.  Burlington  (L.  Garb.). 

Spirifera  novamexicana  Miller,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  IV,  1881,  p.  314, 

pi.  7,  fig.  10. 
Loo,  Lake  VaUey  mining  district.  New  Mexico. 

Spirifer  nymphns  Billings =Reticularia  nympha. 
Spirifer  obtusus  Oabb=Spiriferina  obtnsa. 
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Spirifer  octooostatns  Hall.  Lower  Helderberg  (Dev.)» 

Spirifer  octocoatata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  62;— 

Pal.  New  York,  III,  1859,  p.  205,  pi.  28,  fig.  4. 
Loc,  Cumberland,  Maryland. 

Spirifer  octoplicatns  Hal]=Spiriferina  cristata. 
Spirifer  opimus  Hall= Spirifer  rockymontanus. 

Spirifer  orbignyi  Morris  and  Sharpe.  Lower  DevoDian* 

Spirifer  orbignii  Morris  and  Sharpe,  Quart.  Jour.  Geol.  Soc.  London,  II,  1846, 

p.  276,  pi.  11,  fig.  3. 
Loc.  FaUdand  Islands. 
Oh8.  Probably  identical  with  S.  antarcticus. 

Spirifer  oregonensis  Shumard.  Upper  Carboniferoas. 

Spirifer  oregonensis  Shumard,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p.  108. 
Loc,  Near  Fort  Filmore,  New  Mexico. 

Spirifer  orestes  Hall  and  Whitfield.  Chemung  (Dev.)* 

Spirifera  orestes  Hall  and  Whitfield,  Twenty-third  Rep.  N.  Y.  State  Cab.  Nat. 

Hist.,  1872,  p.  237,  pi.  11,  figs.  16-20.— Hall,  Second  Ann.  Rep.  N.  Y.  State 

Geol.,  1883,  pi.  55,  fig.  20. 
Spirifer  orestes  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  27,  38,  pi. 

30,  fig.  20. 
Loc.  Rookford,  Iowa ;  Naples,  New  York. 
Oh$.  Compare  with  S.  strigosus. 

Spirifer  osag^nns  Swallow.  Chouteau  (L.  Carb.)» 

Spirifer  osagensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  p.  641. 

Loc.  Pettis  County,  Missouri. 

Oh9.  Regarded  by  Keyes  as  a  synonym  for  S.  marionensis. 

Spirifer  oyaliB  Phillips.  Carboniferous. 

Spirifer  ovalis  Phillips,  Geol.  Yorkshire,  II,  1836,  p.  219,  pi.  10,  fig.  5.— Ether- 

idge.  Quart.  Jour.  Geol.  Soc.  London,  XXXIV,  1878,  p.  629. 
Loc.  Europe.    Feilden  Isthmus,  lat.  82^  43'. 

Spirifer  oweni  Hall = Spirifer  granulosus. 

Spirifer  paradoxus  (Schlotheim).  Corniferous  (Dev.). 

Terebratula  paradoxa  Schlotheim,  Petrefactenkunde,  VII,  1813,  p.  249,  tab.  2, 

fig.  6. 
Spirifer  paradoxus?  Meek  and  Worthen,  Geol.  Survey  Illinois,  III,  1868,  p.  415, 

pi.  10,  fig.  2. 
Loc.  Europe;  Union  and  Jackson  counties,  Illinois. 

Spirifer  parryana  Hall=S.  euryteines  Owen. 

Spirifer  peculiaris  Shumard.  Einderhook  (L.  Oarb.)» 

Spirifer f  peculiaris  Shumard,  Geol.  Rep.  Missouri,  1855,  p.  202,  PI.  C,  fig.  7. 
Spirifera  (Martinia)  peculiaris  White,  Wheeler's  Expl.  and  Survey  west  lOOtb 

Meridian,  IV,  1875,  p.  90,  pi.  5,  fig.  7. 
Loc.  Cooper  County,  Missouri ;  Mountain  Spring,  Nevada. 

Spirifer  pedroanus  Eathbun.  Middle  Devonian. 

Spirifera  pedroana  (Hartt)  Rathbun,  Bull.  Buffalo  Soc.  Nat.  Sci.,  I,  1874,  p.  237, 

pi.  8,  figs.  1-9, 13, 14, 16-20;— Proo.  Boston  Soc.  Nat.  Hist.,  XX,  1879,  p.  27. 
Loc.  Erere  and  Province  of  Para,  Brazil. 

Spirifer  pennatus  Owen = Spirifer  iowaensis. 
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pirifer  pennatns  (Atwater).    Marcellas,  Hamilton,  and  Cbemung  (Dev.). 

Terebratala  pennata  Atwater,  Aioeiicau  Jour.  Sci,  Arts,  II,  1820,  p.  244,  pi.  1, 
figs.  2,  3. 

Delthyris  macronata  Conrad,  Fifth  Ann.  Rep.  Geol.  Survey  New  York,  1841,  p. 
54.— Vanuxem,  Geol.  N.  Y.;  Rep.  Third  Dist.,  1842,  p.  150,  fig.  3.— Hall, 
Ibidem,  Rep.  Fourth  Dist.,  1843,  p.  198,  figs.  2,  3;  p.  205,  fig.  3  (uon  p.  270, 
fig.  3=S.  pennatus  posteros). — (Conrad)  Hall,  Fifteenth  Rep.  N.  Y.  State 
Cab.  Nat.  Hist.,  1862,  pi.  11,  fig.  18. 

Spirifer  sowerbyi  Castelnau,  Essai  Syst.  Silnrien  TAm^rique  Septentrionale,  1843, 
pi.  13,  fig.  1  (non  Fischer). 

Spirifer  Jyelli  de  Vernenil,  Ibidem,  1843,  p.  43. 

Spirifer  mucronata  Billings,  Canadian  Nat.  Geol.,  1, 1856,  p.  474,  pi.  7,  figs.  9, 10. — 
Rogers,  Geol.  Pennsylvania,  II,  1858,  p.  828,  tig.  668. 

Spirifera  mucronata  Billings,  Canadian  Jour.,  n.  ser.,  VI,  1861,  p.  254,  figs.  59- 
62;— Geol.  Canada,  1863,  p.  386,  fig.  424.— Hall,  Pal.  New  York,  IV,  1867,  p. 
216,  pi.  34,  figs.  1-32.— Nicholson,  Pal.  Prov.  Ontario,  1874,  p.  80.— Whitfield, 
Geol.  Wisconsin,  IV,  1882,  p.  328,  pi.  25,  figs.  27,  28.— Hall,  Second  Ann.  Rep. 
N.  Y.  State  Geol.,  1883,  pi.  59,  figs.  13-22.— CaKin,  American  Geologist,  1, 1888, 
p.  82. — Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889, 
p.  126,  pi.  31,  figs.  10,  11. 

Spirifer  mncronatus  var.  Williams,  Bull.  Geol.  Soc.  America,  I,  1890,  pi.  12, 
fig.  13. 

Spirifer  mnoronatus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  14, 
17, 36,  pi.  29,  fig.  8;  pi.  34,  figs.  13-22. 

Loc,  New  York,  Penusylvania,  Maryland,  Virginia;  Bosauquet,  Ontario;  Mil- 
waukee, Wisconsin. 

Oh$.  Atwater's  specimen  was  found  in  the  drift  of  Ohio.  Mr.  Miller  is  correct 
in  regarding  it  the  same  as  the  well-known  S.  mucronatus. 

Ipirifer  pennatus  posterns  Hall  and  Clarke.  Chemung  (Dev.). 

Delthyris  mucronata  (partim)  Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843, 

p.  270,  fig.  3. 
Spirifer  mucronatus  var.  posterns  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II, 

1895,  p.  361,  pi.  34,  fij?8.  27-31. 
Loc,  Tompkins  County,  New  York. 

Ipirifer  pennatus  tnlliensis  Williams.  Tally  (Dev.). 

Spirifer  mucronatus  var.  tnlliensis  Williams,  Bull.  Geol.  Soc.  America,  I,  1890, 

p.  491,  pi.  12,  fig.  12. 
Loc,  Tinkers  Falls,  New  York. 

pirifer  pentlandi  d^Orbiguy.  Carboniferous. 

Spirifer  pentlandi  d'Orbigny,  Voyage  dans  TAm^rique  M^ridionale,  Pal.,  1842, 

p.  48,  pi.  5,  figs.  15. 
Loc.  Lake  Titicaca,  Bolivia. 

pirifer  perforata  Hall=Tremato8pira  perforata. 

pirifer  perextensns  Meek  and  Wortben.  Corniferons  (Dev.). 

Spirifera  perextensa  Meek  and  Wortben,  Geol.  Survey  Illinois,  III,  1868,  p.  414, 

pi.  10,  fig.  1. 
Loe.  Near  Jonesboro,  Union  County,  Illinois. 
*     Oh9,  Regarded  by  Keyes  as  a  synonym  for  S.  ligus=S.  iowaensis. 

pirifer  perlamellosus  Hall = Del tbyris  perlamellosa. 
pirifet  perplexns  McChesiiey=Beticalaria  perplexa. 
BuU.  87 26 
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Spirifer  pertennis  Hall.  Hamilton  (Dev.). 

Spirifer  pertennis  Hall,  Tenth  Rep.  N.  T.  State  Cab.  Nat.  Hist.^  1857,  p.  163. 
Spirifera  perextensa  Hall,  Pal.  New  York,  IV,  1867.  p.  236. 
Loc.  Cumberland,  Maryland  (Whitfield). 
OhB,  Compare  with  S.  macronota  Hall. 

Spirifer  pharoviciniis  A.  Winchell.  Horoii  (Dev.). 

Spirifera  pharovicina  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1862,  p.  406. 
Loo.  Port  aux  Barques,  Michigan. 

Spirifer  pinonensis  Meek.  Lower  to  Upper  Devonian. 

Spirifer  (Trigonotreta)  pinonensis  Meek,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 
1870,  p.  60;— King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV,  1877,  p.  45,  pi.  1,  fig.  9. 

Spirifer  (Trigonotreta)  argentarius  Meek,  King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV, 
1877,  p.  42,  pi.  4,  fig.  4. 

Spirifera  pinonensis  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  138,  pi.  4, 

fig.  1. 
Loc.  White  Pine  and  Eureka  districts,  Nevada. 

Spirifer  planoconvexus  Shninard=Amb()CQBlia  planiconvexa. 
Spirifer  pleiius  Hall=Syringothyris  plena. 
Spirifer  plicatella  of  authors = Spirifer  radiatus. 

Spirifer  pluto  Clarke.  Genesee  (Dev.). 

Spirifera  pluto  Clarke,  Bull  U.  S.  Geol.  Survey,  16, 1885,  p.  31,  pi.  3,  fig.  12. 
Loc,  Ontario  County,  New  York. 
Oh8,  See  Leiorhynchus  hecate  Clarke. 

Spirifer  prrematura  Hall=Reticularia  praematara. 
Spirifer  propinquus  Hall=SyringothyTi8  texta. 
Spirifer  prorus  Conrad = Spirifer  acnminatus. 
Spirifer  pseiidolineatus  Hall=Reticularia  pseadolineata. 
Spirifer  pulchrns  Meek=Spiriferiua  pulchra. 
Spirifer  pyramidalis  Hall=Cyrtina  pyramidalis. 
Spirifer  pyxidatus  Hall = Metaplasia  pyxidata. 

Spirifer  quichuus  d'Orbigny.  Devonian. 

Spirifer  quichua  d'Orbigny,  Voyage  dans  VAmdriqne  M^ridionale,  Pal.,  1842, 

p.  37,  pi.  2,  fig.  21. 
Loc.  Chiiquisaca,  Bolivia. 

Spirifer  racinensia  McCbesney=Spirifer  nobilis. 

Spirifer  radiatus  Sowerby.  Clinton  and  Niagara  (Sil.)- 

Spirifer  plicatella  var.  radiata  Sowerby,  Mineral  Conchology,  V,  1825,  p.  493, 
figs.  1,  2. 

Delthyris  bialveata  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842, 
p.  261,  pi.  14,  fig.  17. 

Delthyris  radiata  Hall,  Geol.  N.  Y.;  Rep.  Fourth  Dist.,  1843,  p.  105,  fig.  2. 

Spirifer  radiata  Hall,  Pal.  New  York,  II,  1852,  pp.  66,  265,  pi.  22,  figs.  2d-25  (non 
2a-2c=:Cyrtia  meta);  pi.  54,  fig.  6. 

Spirifera  radiata  Billings,  Canadian  Nat.  Geol.,  I,  1856,  p.  135,  pi.  2,  figs.  2,  3;— 
Geol.  Canada,  1863,  p.  317,  fig.  328.— Hall  and  Whitfield,  Twenty-seventh 
Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1875,  pi.  9,  figs.  17,  18.— Hall,  Twenty- 
eighth  Rep.  Ibidem,  1879,  p.  157,  pi.  24,  figs.  20-30.— White,  Second  Ann. 
Rep.  Indiana  Bureau  of  Statistics  and  Geol.,  1880,  p.  497,  pi.  3,  figs.  5,  6;— 
Tenth  Rep.  State  Geol.  Indiana,  1881,  p.  129,  pi.  3,  figs.  5,  6.— Hall,  Eleventh 
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Spirifer  radiatus  Sowerby — Gontiuued. 

Rep.  Ibidem,  1882,  p.  296,  pi.  24,  figs.  20-30.— Whitfield,  Geol.  Wisconsin,  IV, 
1882,  p.  287,  pi.  17,  figs.  1,  2.— Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883, 
pi.  51,  figs.  9-13,26  (fl4-17).— Nettelrotb,  Kentucky  Fossil  Shells,  Mem. 
Kentucky  Geol.  Survey,  1889,  p.  130,  pi.  29,  figs.  13-16.— Foerate,  Proc.  Boston 
Soc.  Nat.  Hist.,  XXIV,  1890,  p.  313,  pi.  5,  fig.  6. 

Spirifer  radiatus  Beecher  and  Clarke,  Mem.  N.  Y.  State  Mus.,  1, 1889,  p.  77,  pi.  6, 
tigs.  0-11.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  13,  35,  pi. 
21,  figs.  5,  9-13,  26  ( f  14-18). 

Spirifer  tenuistriatos  Shaler  (non  Hall),  Bull.  Mas.  Com.  Zool.,  4,  1865,  p.  70. 

Spirifera  plicatella  Billings,  Catalogue  Silurian  Fossils  of  Anticosti,  1866,  p.  48. 

Spirifera  plicatella  var.  radiata  Hall,  Twentieth  Rep.  N.  Y.  State  Cab.  Nat.  Hist., 
1867,  p.  371,  pi.  13,  figs.  9-11. 

Loc,  Europe;  Lockport,  Rochester,  etc.,  New  York;  Hamilton,  Ontario;  Squa- 
took  Lake,  New  Brunswick ;  W^aldron  and  Osgood,  Indiana ;  Louisville,  Ken- 
tucky; Cumberland  Gap,  Tennessee;  Bridgeport,  Illinois;  Racine,  Wauwa- 
tosa,  and  Milwaukee,  Wisconsin. 

Spirifer  raricostas  Hall=Delthyri8  raricosta. 

Spirifer  rectiplicatas  (Conrad).  fOriskany  (Dev.). 

Atrjpa  rectiplicata  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842,  p.  265. 
Loo,  ''Helderbcrg  Mountains  in  Middle  Silurian  limestone.^' 
Oh9,  May  be  the  same  as  Metaplasia  pyxidata  Hall. 

Spirifer  ricbardsoni  Meek=Eeticularia  fimbriata. 

Spirifer  rockymontaniui  Marcou.  Upper  Oarboiiiferous. 

Spirifer  rockymontani  Marcou,  Geol.  North  America,  March,  1858,  p.  50,  pi.  7, 

tig.  4. 
Spirifer  opima  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  December,  1858,  p.  711. 

•  

Spirifera  subventricosa  McChesney,  New  Pal.  Fossils,  1860,  p.  44; — Trans.  Chi- 
cago Acad.  Sci.,  I,  1868,  p.  35,  pi.  1,  fig.  4. 

Spirifera  opima  Derby,  Bull.  Cornell  University,  I,  1874,  p.  15,  jd.  1,  fig.  4; 
pi.  2,  tig.  7;  pi.  4,  fig.  12.— Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883, 
pi.  56,  figs.  4-7.— Herrick,  Bull.  Denison  Univ.,  II,  1887,  p.  44,  pi.  2,  fig.  23. 

Spirifera  (Trigonotreta)  opima  Meek,  Pal.  Ohio,  II,  1875,  p.  329,  pi.  19,  figs.  14a- 
14d  ( ?14e) ;— King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV,  1877,  p.  88,  pi.  9,  fig.  6. 

Spirifera  rockymontaua  White,  W^heeler's  Expl.  and  Survey  west  100th  Merid., 
IV,  1875,  p.  134,  pi.  11,  fig.  9.— Keyes,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 
1888,  p.  231;— Geol.  Survey  Missouri,  V,  1895,  p.  84. 

f  Spirifera  rockymoutanaf  Whitfield,  Annals  N.  Y.  Acad.  Sci.,  V,  1891,  p.  584,  pi. 
13,  fig.  20;— Geol.  Ohio,  VII,  1895,  p.  471,  pi.  9,  fig.  20. 

Spirifer  opimus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  27,  39, 
pi.  31,  figs.  4-7. 

Loc,  Tigeras  and  Canyon  of  San  Antonio,  New  Mexico;  Oquirrh  Range,  Utah; 
Arkansas;  Iowa;  Missouri;  Illinois;  Indiana;  Ohio;  Maryland ;  West  Vir- 
ginia ;  Bomjardim  and  Itaituba,  Brazil ;  fChester  group  at  Newtonville;  Ohio 
(Whitfield). 

Ofrt.  See  S.  boonensis. 

Spirifer  ro8tellatns  Hall.  Keokuk  (L.  Carb.). 

Spirifer  rostellata  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  641,  pi.  20,  fig.  2. 
Spirifer  rosteUatus  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  26, 

pi.  32,  fig.  5. 
Loc,  Skunk  Bivei;  Iowa. 
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Spirifer  TOsteUnm  Hall  and  Whitfield.  Niagara  (SiL). 

Spirifera  rostellum  Hall  and  Whitfield,  Twenty-fourth  Rep.  N.  Y.  State  Cab.  Nat. 

Hist.,  1872,  p.  182;— Hall/rwenty-Beventh  Rep.  Ibidem,  1875,  pi.  9,  figs.  II- 

13. — Nettelroth,  Kentucky  Foesil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889, 

p.  129,  pi.  29,  fig.  25;  pi.  27,  figs.  17-19. 
Spirifera  (Cyrtia)  rostellum  Foerste,  Proc.  Boston  Soc.  Nat.  Hist.,  XXIY,  1890, 

p.  313,  pi.  5,  fig.  5. 
Loc.  Louisville,  Kentnck}';  Collinsville,  Alabama. 

Spirifer  rostratus  Morton.  Upper  Carboniferous. 

Spirifer  rostrata  Morton,  American  Jour.  Sci.  Arts,  1836,  p.  152,  pi.  14,  fig.  34. 

Loc.  Junior  Furnace,  Scioto  County,  Ohio. 

Ob$,  Poorly  defined.    May  be  a  species  of  Athyris. 

Spirifer  rugicostus  Hall=Delthyri8  rugicosta. 

Spirifer  saffordi  Hall.  Lower  Helderberg  (Dev.). 

Spirifer  saffordi  Hall,  Pal.  New  York,  III,  1859,  p.  203,  pi.  28,  fig.  2. 
Loc.  Decatur  County,  Tennessee;  Hudson,  New  York. 

Spirifer  soobina  Meek.  Carboniferous. 

Spirifera  soobina  Meek,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1860,  p.  310.' 
Spirifer  (Spiriferinaf)  soobina  Meek,  Simpson's  Rep.  Expl.  Great  Basin  Terr. 

Utah,  1876,  p.  351,  pi.  2,  fig.  5. 
Spirifera  (Trigonotreta)  scobina  Meek,  King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV, 

.  1877,  p.  90,  pi.  9,  tig.  1. 
Loc.  Divide  between  Long  and  Ruby  Valleys,  Utah. 

Spirifer  sculptilis  Hall=Delthyri8  sculptilis. 

Spirifer  segmentnm  Hall.  Upper  Helderberg  (Dev.). 

Spirifer  segmentus  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist,  1857,  p.  131. 
Spirifera  segmenta  Hall,  Pal.  New  York,  IV,  1867,  p.  207,  pi.  31,  figs.  14-19.— 

Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p. 

132,  pi.  13,  figs.  36-38. 
Loc.  Falls  of  Ohio;  Columbus,  Ohio. 

Spirifer  semiplicatus  Hall=Reticularia  cooperensis. 
Spirifer  setigerus  Hall=Eeticalaria  setigera. 
Spirifer  sheppardi  Gasteliiaa=Platystrophia  biforata. 

Spirifer  sillaniui  A.  Wincbell.  Waverly  (L.  Oarb.). 

Spirifera  sillana  A.  Wincbell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865,  p.  119. 
Loc.  Near  Cuyahoga  Falls,  Ohio. 

Spirifer  similior  Wincbell  and  Marcy.  Niagara  (Sil.). 

Spirifera  (Martiuia)  similior  W.  and  M.,  Mem.  Boston  Soc.  Nat.  Hist.,  1, 1865, 

p.  93. 
Pentamerus  similior  Hall,  Twentieth  Rep.  N.  Y.  State  Cab.  Nat.  Hiat.,  1868, 

p.  397. 
Loo.  Bridgeport,  Illinois. 
Ohs,  This  shell  has  spirals. 

Spirifer  solidirostris  Wbite=Spiriferina  solidirostris. 
Spirifer  sowerbyi  Castelnau  (non  Fi8cber)= Spirifer  pennatos. 
Spirifer  spinosus  Norwood  and  Pratten=Spiriferina  spinosa. 
Spirifer  8triatiformi8  Meek.  Waverly  (L.  Oarb.). 

Spirifera  (Trigonotreta)  striatiformis  Meek,  Pal.  Ohio,  II,  1875,  p.  280,  pi.  14,  fig.  8. 
Spirifer  striatiformis  Herrick,  Bull.  Denison  Univ.,  Ill,  1888,  p.  44,  pi.  3,  fig.  26; 

pi.  6,  figs.  6,  7;— Geol.  Ohio,  VII,  1895,  pi.  15,  fig.  9. 
Loc.  Sciotoville  and  Licking  County,  Ohio. 
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Spirifer  striatas  Marcou  (non  Martin) =Spirifer  marcoui. 

Spirifer  striatus  (Martin ).  Carboniferous. 

Anomites  striatns  Martin^  Petrefacta  Derbiensia,  1809,  pi.  23. 

Spirifera  striata  DavidsoDj  Mon.  British  Carb.  Braoh.,  Pal.  Soc,  1857,  p.  19,  pi. 2, 
figs.  12-21;  pi.  3,  figs.  2-6.— White,  Wheeler's  Expl.  and  Survey  west  of  100th 
Meridian,  IV,  1875,  pp.  88, 134,  pi.  5,  fig.  10.— Hall  and  Whitfield,  King's  U.  S. 
Geol.  Expl.  40th  Pari.,  IV,  1877,  p.  269,  pi.  5,  figs.  13-15.— Hartt,  Dawson's 
Acadian  Geology,  3d  ed.,  1878,  p.  301. — Miller,  Jour.  Cincinnati  Soc.  Nat. 
Hist.,  IV,  1881,  p.  2. 

Loc,  Mountain  Spring,  Nevada ;  Oquirrh  Mountains,  Utah ;  Lake  Valley  mining 
district,  New  Mexico;  Windsor,  Nova  Scotia. 

Spirifer  striatus  attenuatus  Owen=S.  keokuk. 
Spirifer  striatus  niulticostatusToula= Spirifer  condor. 
Spirifer  striatus  triplicatus  Marcou = Spirifer  camaratus. 

Spirifer  strigosnfl  Meek.  Devonian. 

Spirifera  macra  Meek  (non  Hall),  Proc.  Aoad.  Nat.  Sci.  Philadelphia,  1860,  p.  309. 
Spirifera  strigosa  Meek,  note  appended  to  extras  of  the  paper  mentioned  above. — 

Webster,  American  Nat.,  XXII,  1888,  p.  1102. 
Spirifer  strigosus  Meek,  Simpson's  Rep.  Expl.  Great  Basin  Terr.  Utah,  1876,  p. 

347,  pi.  1,  fig.  5. 
Spirifera  (Trigonotreta)  strigosa  Meek,  King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV, 

1877,  p.  43,  pi.  3,  fig.  5. 
Loo.  Neils  Valley,  Utah;  Nevada;  Rockford,  Iowa. 
Ohs.  See  S.  orestes. 

Spirifer  labsBqualiB  Hall.  Warsaw  (L.  Carb.). 

Spirifer  snbtequ^lis  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  663,  pi.  23,  fig. 
9;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  56,  figs.  13, 14.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  26,  36,  pi.  31,  figs.  13, 14. 

Loc,  Warsaw,  Illinois. 

Spirifer  snbattennatiu  Hall.        Chemung  and  Marshall  (Dev.-L.  Carb.). 

Spirifer  sp.  nndet.  Owen,  Rep.  Geol.  Survey  Wisconsin,  Iowa,  and  Minnesota, 

1852,  pi.  3,  fig.  9. 
Spirifera  snbmncronata  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  504,  pi.  4,  fig.  3. 
Spirifer  subattenuata  A.  Winchell,  Proc.  Acad.  Nat.  Soi.  Philadelphia,  1862,  p. 

405.— Whiteaves,  Cont.  Canadian  Pal.,  I,  1891,  p.  223. 
Loo,  Independence  and  Bufi'alo,  Iowa;  Reck  Island,  Illinois;  Naples,  New  York; 

Athabasca  River,  Canada;   in  the  Marshall  group  at  Port  aux  Barques, 

Michigan. 

Spirifer  laboardiformis  Hall.  Warsaw  (L.  Carb.). 

Spirifer  su  beard  i  form  is  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  660,  pi.  23,  fig.  6. 
Spirifera  subcardiformis  White,  Twelfth  Ann.  Rep.  U.  S.  Geol.  Survey  Terr.,  1883, 

p.  165,  pi.  41,  fig.  2. 
l>oo,  Alton,  Illinois;  Spergen  Hill,  Indiana. 

Spirifer  sabcnspidatus  Hall=Syringothyria  texta. 

Spirifer  snbdecussatns  Whiteaves.  Hamilton  (Dev.). 

Spirifera  snbdecnssata  Whiteaves,  Cont.  Canadian  Pal.,  I,  1889,  p.  114,  pi.  15, 

fig.  3. 
Loo  Moravianton  Thames  River,  Canada. 

Spirifer  subellipticc  McChesney=Spiriferina  subelliptica. 

Spirifer  subliueata  Meek=Martinia  sublineata. 

Spirifer  snbmncronata   Hall^  1858  (non  1857)=  Spirifer  sabattennatas. 
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Spirifer  snbmncronatTis  Hall.  Oriskany  (Dev.). 

Spirifer  submncronata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  62;— 

Pal.  New  York,  III,  1859,  p.  419,  pi.  96,  fig.  7. 
Spirifera  snbmacronata  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  58, 

figs.  5-7. 
Spirifer  submncronatus  Hall  and  Clarke,  Pal.  New  York,  Ylll,  Pt.  II,  1893,  pp.  17, 

36,  pi.  33,  figs.  5-7. 
Loc.  Cnmberland,  Maryland. 
Obs.  PosRibly  the  young  of  Spirifer  cnmberlandia. 

Spirifer  suborbicularis  Hall.  Keokak  (L.  Carb.). 

Spirifer  suborbicularis  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  644. 
Spirifera  suborbicularis  Meek  and  Worthen,  Geol.  Survey  Illinois,  VI,  1875,  p. 

523,  pi.  30,  fig.  1. 
Loc.  Keokuk,  lowd ;  Warsaw  and  Nauvoo,  Illinois. 

Spirifer  subrotondatas  Hall.  Kinderhook  (L.  Carb.). 

Spirifer  subrotundata  Hall  (non  McCoy,  1855),  Geol.  Survey  Iowa,  I,  Pt.  II,  1858, 

p.  521,  pi.  7,  fig.  8. 
Spirifera  subrotundata  Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  78. 
Loc.  Burlington,  Iowa;  Sciotoville,  Ohio  (Winchell). 
Obs.  This  specific  name  was  first  used  by  McCoy  in  1855  but  is  usually  regarded 

as  a  synonym  for  S.  pinguis  Sowerby.      De  Koninck,  however,   retains 

McCoy's  name  as  late  as  1887. 

Spirifer  substrigosns  Webster.  Chemung  (Dev.). 

Spirifera  Hubstrigosa  Webster,  American  Nat..  XXII,  1888,  p.  1101. 
Loc.    Near  Rockford,  Iowa. 

Spirifer  snbsulcatas  Hall.  Arisaig  (Sil.). 

Spirifer  subsulcata  Hall  (non  Dalman,  1828),  Canadian  Nat.  Geol.,  V,  1860,  p. 

145. 
Spirifera  subsulcata  Dawson,  Acadian  Geology,  3d  ed.,  1878,  p.  597. — Miller,  N. 

American  Geol.  and  Pal'.,  1889,  p.  376. 
Loc.  Arisaig,  Nova  Scotia. 

Spirifer  snbumbona  Hall=Martinia  subumbona. 

Spirifer  subnndifera  Meek  and  Worthen  =:Reticularia  subundiferu. 

Spirifer  snbvaricosus  Hall  and  Whitfield.  t  Hamilton  (Dev.). 

Spirifera  subvaricosa  Hall  and  Whitfield,  Twenty-third  Rep.  N.  Y.  State  Cab. 

Nat.  Hist.,  1872,  p.  237,  pi.  li;  figs.  12-15. 
Loc.  Waterloo,  Iowa. 

Spirifer  subventricosus  McChesney= Spirifer  rockymontana. 
Spirifer  sulcatiis  Hfill— Delthyris  sulcata. 

Spirifer  snlcifer  Sbumard.  Upper  Carboniferous. 

Spirifer  sulcifera  Shumanl,  Trans.  St.  Louis  Acad.  Sci.,  I,  1858,  p.  293,  pi.  11, 

fig.  3. 
Loc.  Guadalupe  Mountains,  New  Mexico. 

Spirifer  superbus  Billings  (non  Eichwald)= Spirifer  billingsana. 
Spirifer  taneyensis  Swallow.  Ghoutean  (L.  Carb.). 

Spirifer  taneyensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  p.  645. 
Spirifera  taneyensis  Keyes.  Geol.  Survey  Missouri,  V,  1895,  p.  78. 
Loc.  Taney  County,  Missouri. 

Spirifer  temeraria  Miller=lieticularia  teineraria. 
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Spiiifer  tennicostatus  Hall.  Keokuk  and  Warsaw  (L.  Garb.). 

Spirifer  tenuicostata  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  662,  pi.  23,  lig.  8. 
Loc,  Keokuk,  Iowa;  Warsaw  and  Dallas,  Illiuois. 

Spirifer  tenaimarginatiu  Hall.  Keokuk  (L.  Garb.). 

Spirifer  tenuimarginata  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  641,  pi.  20, 

fig.  I. 
Spirifera  teuuimarginata  Hall,  Secoud  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  57, 

figs.  4-6. 
Spirifer  temiimargiDatns  Hall  aud  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

38,  pi.  32,  figs.  4,  6. 
Loc.  Warsaw,  Illinois. 

Spirifer  tenuis  Hall.  Hamiltou  (Dev.)» 

Spirifer  tenuis  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  162. 

Spirifera  tenuis  Hall,  Pal.  New  York,  IV,  1867,  p.  236. 

Loc.  Cumberland,  Maryland. 

Oba.  Compare  with  Spirifer  granulosus  Conrad. 

Spiriter  tenuispinatus  Herrick=E6ticularia  teiiiiispiuata. 
Spirifer  tenuistriatus  Shaler  (iion  Hall) = Spirifer  radiatns. 

Spirifer  tenuifltriatiui  Hall.  Lower  Helderberg  (JJev.). 

Spirifer  tenuistriata  Hall,  Pal.  New  York,  III,  1859,  p.  201,  pi.  28,  fig.  3. 
Spirifera  teuuistriata  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  61,  fig.  8. 
Spirifer  tenuistriatus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  36, 

fig.  8. 
Loc.  Decatur  County,  Tennessee. 

Spirifer  texasaniu  Meek.  Upper  Garboiiiferous. 

Spirifer  (Trigonotretaf)  texana  Meek,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1871, 

p.  179. 
Spirifer  (Trigonotretaf)  texanus  Meek,  Macomb's  Rep.  Expl.  Exped.  from  Santa 

Fe  to  the  Great  Colorado  of  the  West,  1876,  p.  139,  pi.  3,  fig.  5. 
Spirifera  multigranosa  Worthen,  Geol.  Survey  Illinois,  VIII,  1890,  p.  105,  pi.  11, 

fig.  5. 
Spirifer  texanus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  26,  38, 

pi.  37,  figs.  16, 17. 
Loc.  Young  and  Jack  counties,  Texas ;  Springfield,  Illiuois. 

Spirifer  textus  Hall=Syringothyris  texta. 
Spirifer  translatus  Swallow=Iteticularia  translata. 
Spirifer  trausversus  McGhe8uey=SpiriferiDa  transversa. 

Spirifer  tribulis  Hall.  OriskaDy  (Dev.). 

Spirifer  tribuUs  Hall,  Pal.  New  York,  III,  1859,  p.  420,  pi.  96,  fig.  8;— Second 
Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  58,  figs.  1-4.— Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  II,  1893,  pp.  19,  37,  pi.  33,  figs.  1-4. 

Loc.  Onmberland,  Maryland. 

Obs.  Possibly  the  youug  of  Spirifer  murchisoni. 

Spirifer  trigonalis  (Martin).  Garboniferous. 

Anomites  trigonalis  Martin,  Petrefacta  Derbiensia,  tab.  36,  1809,  fig.  1. 
Spirifera  trigonalis  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  215,  pi.  18, 

fig.  11. 
Loc.  Europe ;  Eureka  district,  Nevada. 

Spirifer  triplicatus  Hall = Spirifer  camaratus. 

Spirifer  triradialis  Meek  (non  Phillips) = Spirifer  agelaius. 
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Spirifer  troosti  Oastelnau.  f  Formatiou. 

Spirifer  trooeti  Castelnau,  Essai  Sysi^me  Silorieo  rAm^riqae  Septentrionale, 

1843,  p.  41,  pi.  12,  fig.  5. 
Loc.  "Kentucky." 

Spirifer  tullins  Hall.  Hamilton  (Dev.). 

Spirifera  tallia  Hall,  Pal.  New  York,  IV,  1867,  p.  218,  pi.  35,  figs.  1-9;— Second 

Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  52,  fig.  18. 
Spirifera  tullia  var.  Whiteaves,  Cont.  Canadian  Pal.,  1, 1891,  p.  224,  pi.  32,  fig.  1. 
Spirifer  tnllius  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  14,  35,  pi. 

22,  fig.  18;  pi.  37,  figs;  6,7. 
Loc.  Tully,  Apulia,  etc.,  New  York;  Athabasca  River,  Canada. 

Spirifer  tamidus  Bayln  and  Goqnaiid=Spiriferina  rostrata. 
Spirifer  undiferus  Koemer=Heticalaria  undifera. 
Spirifer  unica  Hall = Spirifer  areoosus. 

Spirifer  nrbaniu  Calvin.  Hamilton  (Dev.). 

Spirifera  urbana  Calvin,  Bull.  Lab.  Univ.  of  Iowa,  1888,  p.  28. — Bull.  Lab.  Nat. 

Hist.  State  Univ.  Iowa,  II,  1892,  p.  166,  pi.  12,  fig.  1. 
Loc.  Iowa  City  and  Linu  County,  Iowa. 

Spirifer  utabensis  Meek=Cyrtia  uorwoodi. 

Spirifer  valenteana  Bathbun.  Middle  Devoniao. 

Spirifera  valenteana  (Hartt  MS.)  Rathbun,  Bull.  Bufialo  Soc.  Nat.  Sci.,  1, 1874,  p. 

241,  pi.  8,  fig.  11. 
Loc.  Erere,  Province  of  Para,  Brazil. 

Spirifer  vannxemi  Hall.  Tentaculite  (Sil.). 

Orthis  plicata  Vanuxem  (non  Sowerby),  Geol.  New  York ;  Rep.  Third  Dist.,  1842, 
p.  112,  fig.  1. 

Orthisf  (Delthyris)  plicatus  Hall,  Ibidem,  Fourth  Dist.,  1843,  p.  142,  fig.  1. 

Spirifer  vanuxemi  Hall,  Pal.  New  York,  III,  1859,  p.  198,  pi.  8,  figs.  17-23 ;— Sec- 
ond Rep.  N.  Y.  State  Geol.,  1883,  pi.  61,  fig.  ll.—Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  II,  1893,  pp.  19,  36,  pi.  36,  fig.  11.— Whitfield,  Geol.  Ohio, 
VII,  1895,  p.  411,  pi.  1,  figs.  4, 5. 

Spirifera  vanuxemi  Whitfield,  Annals  N.  Y.  Acad.  Sci.,  V,  1891,  p.  509,  pi.  5, 
figs.  4, 5.        • 

Loc.  Albany  and  Schoharie  counties,  New  York ;  Put  in  Bay  Island,  Lake  Erie. 

Oba.  Vanuxem's  specific  name  is  restored,  since  Sowerby's  species  is  an  OrthiB. 

Spirifer  varicosus  Hall.  Corniferous  (Dev.). 

Spirifer  varicosa  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  130. 

Spirifera  varicosa  Billings,  Canadian  Jour.,  VI,  1861,  p.  255,  figs.  G3,  64; — Geol. 
Canada,  1863,  p.  960,  fig.  467.— Hall,  Pal.  New  York,  IV,  1867,  p,  205,  pi.  31, 
figs.  1-4;— Second  Rep.  N.  Y.  State  Geol.,  1883,  pi.  59,  figs.  4-8.— Walcott,  Men. 
U.  S.  Geol.  Survey,  VIII,  1884,  p.  136.— Nettelroth,  Kentucky  Fossil  Shells, 
Mem.  Kentucky  Geol.  Survey,  1889,  p.  134,  pi.  10,  figs.  11-20, 23-25. 

Spirifer  varicosus  Hall  and  Clarke,  Pal,  New  York,  VIII,  Pt.  II,  1893,  pp.  17,  36, 
pi.  34,  figs.  4-8. 

Loc.  Williamsville,  >^ew  York;  Woodstock,  Canada;  Columbus,  Ohio;  Louis- 
ville, Kentucky;  Eureka  district,  Nevada. 

Spirifer  ventricosa  Hall=Nucleospira  ventricosa. 
Spirifer  venastas  Hall = Spirifer  divaricatus. 

Spirifer  yemonensis  Swallow.  Ghoutean  (L.  Oarb.). 

Spirifer  vemonensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  p.  644. — A. 

Winchell,  Proo.  Acad.  Nat.  Sci.  Philadelphia,  1865,  p.  119. 
Loc.  St.  Louis  County,  Missouri. 
Oh$,  Regarded  by  Keyes  as  a  synonym  for  S.  marionensis. 
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Spirifer  Y%Tn(menmB  ozarkensis  Swallow.  Chouteau  (L.  Carb.). 

Spirifer  vemoneDsis  var.  oziirkoDsis  Swallow,  lYauH.  8t.  Louis  Acad.  Sci.,  I,  I860, 

p.  644. 
Loc.  Taney  County,  Missouri. 
Oh$,  Regarded  by  Keyes  as  a  synouym  for  S.  marionensis. 

Spirifer  yogeli  von  Ammou.  Middle  Devonian. 

Spirifer  vogeli  von  Ammon,  Zeits.  GeselL  I1ir  £rdk.,  Berlin,  XXVIII,  1893,  p. 

362,  fig.  6. 
Loc.  Taqaarassu,  Mato  Grosso,  Brazil. 

Sjiirifer  waldronensis  Miller  and  Dyer=:Mimulu8  waldroDensis. 
Spirifer  waverlyensiB  A.  Winchell.  Waverly  (L.  Garb.). 

Spirifer  waverlyensis  A.  Winchell,  Proc.  Amei.  Phil.  Soc,  XII,  1870,  p.  251. 
Loc,  *'Newark,  Ohio*^  (A.  Wiucheirs  MS.). 

Spirifer  whitneyi  Hall.  Chemung  (Dev.). 

Spurifer  whitneyi  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  502,  pi.  4,  fig.  2.— 
HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  24, 57,  pi.  30,  figs.  18, 19. 

Spirifera  whitneyi  HaH,  Pal.  New  York,  IV,  1867,  pp.  243,  417;— Second  Rep. 
N.  Y.  State  Geol.,  1883,  pi.  55,  figs.  18, 19. — Tschernyschew,  M^m.  du  Comity 
G6ol.  de  St.  Petersbourg,  III,  1887,  p.  60. 

L,oc.  Sockford,  Iowa;  North  Saskatchewan,  Canada;  Rossia. 

Spirifnr  wiUiamfli  Hall  and  Clarke.  Chemung  (Dev.). 

Spirifer  williamsi  HaU  and  Clarke,  Pal.  New  York,  VIH,  Pt.  II,  1895,  p.  361,  pi. 

37,  figs.  20-22. 
Loc.  Allegany  County,  New  York. 

Spirifer  winchelli  Herrick.  Waverly  (L.  Carb.). 

Spirifer  winchelli  Herrick,  BuU.  Denison  Univ.,  Ill,  1888,  p.  46,  pi.  5,  figs.  2,  3; 

pi.  2,  fig.  16;— Geol.  Ohio,  VII,  1895,  pi.  21,  figs.  2,  3. 
Loc,  Granville,  Ohio. 

Spirifsr  worthenanns  Schuchert.  Oriskany  (Dev.). 

Spirifera  ongelmanni  Meek  and  Worthen  (non  Meek,  1860),  Geol.  Survey  Illinois, 

UI,  1868,  p.  398,  pi.  8,  fig.  5. 
Spirifera  wortheni  Meek  (non  Hall,  1857),  King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV, 

1877,  p.  42. 
Spirifera  worthenana  Schuchert,  Ninth  Ann.  Rep.  N.  Y.  State  Geol.,  1890,  p.  54. 
Loc,  Union  County,  Illinois. 

Spirifer  wortheni  Meek  (non  Hall) = Spirifer  worthenanus. 

Spirifer  wortheni  Hall.  Hamilton  (Dev.). 

Spirifer  wortheni  Hall,  Tenth  Rep.,  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  156.— 

HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  27,  figs.  19,  20. 
Loc.  Calhoun  County,  Illinois. 

Spirifer  ziczac  Hall  (non  Roemer)=Delthyri8  consobrina. 

SPIKIFESIKA  d'Orbigny. 

Genotype  Spirifer  walcotti  Sowerby=S.  rostrata  (Schlot- 
heim). 

Spiriferlna  d'Orbigny,  Paris  Acad.  Sci.,  Comptes  Rendus,  XXV,  1847,  p.  268;— 
Ann.  Sci.  Nat.,  XIII,  1850,  p.  334.— White,  Proc.  Boston  Soc.  Nat.  Hist.,  IX, 
1862,  p.  24.— Waagen,  Palaeontologica  Indica,  Ser.  XIII,  I,  1883,  p.  498.— Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  51 ;— Thirteenth  Ann.  Rep. 
N.  Y.  State  Geologist,  1895,  p.  764. 
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SpiriflBrma  adcnlifera  (Rowley).  Kinderhook  (L.  Garb.). 

Spirifera  aoicalifera  Rowley,  American  Geologist,  XII,  1893,  p.  907; — Ibidem, 

1893,  pi.  14,  figs.  13,  14. 
Loo,  Louisiana,  Missouri. 

Spiriferina  (?)  alia  Hall  and  Whittield.  Trlassic. 

Spirifera  (Spiriferina f)  alia  Hall  and  Whitfield,  King's  U.  8.  Geol.  Expl.  40th 

Pari.,  IV,  1877,  p.  281,  pi.  6,  fig.  17. 
Loo,  Dun  Glen  Pass,  Pah-Ute  Range,  Nevada. 

Spiriferina  billingsi  Shuuiard.  U]^per  Garbouiferoos. 

Spiriferina  billingsi  Shnmard,  'fraus.  8t.  Lonis  Aoad.  Soi.,  I,  1858,  p.  294, 391. 
Loc,  Guadalupe  Mountains,  New  Mexico  and  Texas. 

Spiriferina  binacuta  A.  Wincliell.  Burliugton  (L.  Carb.).^ 

Spiriferina  binacuta  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865,p.  120  . 
Loo,  Burliug^n,  Iowa. 

Spiriferina  borealis  Wbiteaves.  Trlassic. « 

Spiriferina  borealis  Whiteaves,  Cont.  Canadian  Pal.,  1, 1888,  p.  128,  pi.  17,  fig.  L  , 

abstract. 
Loc,  Liard  River,  Canada. 

Spiriferina  clarkBviUensis  A.  Winchell.  Chouteau  (L.  Garb.). 

spiriferina  clarksvillensis  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865> 

p.  119. — Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  85. 
Loc,  Clarksville,  Missouri. 

Spiriferina  cristata  Walcott=S.  spinosa. 

Spiriferina  cristata  (Schlotheim).  Upper  Garboniferoos. 

Terebratulites  crista tus  Schlotheim,  Beit,  zur  Naturg.  der  Verst. ;  Akad.  der 
Wiss.  zu  Mllnchen,  1816,  pi.  1,  fig.  3. 

Spirifer  octoplicataf  Hall  (non  Sowerby),  Stansbnry's  Exped.  Great  Salt  Lake 
of  Utah,  1852,  p.  409,  pi.  4,  fig.  4. 

Spirifer  keutuckyensis  Shumard,  Geol.  Survey  Missouri,  I,  1855,  p.  203. — Hall, 
Pacific  Railroad  Rep.,  Ill,  1856,  p.  102,  pi.  2,  figs.  10,  11.— Meek  and  Hay- 
den,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1859,  p.  27. 

Spiriferina  cristata  Davidson,  Quart.  Jour.  Geol.  Soc.  London,  1863,  p.  170,  pi. 

9,  fig.  6.— Dawson,  Acadian  Geol.,  3d  ed.,  1878,  p.  291,  fig.  90.— Walcott,  Mon. 

U.  S.  Geol.  Survey,  VIII,  1884,  p.  218,  pi.  18,  figs.  12,  13.— Smith,  Proc. 

American  Phil.  Soc,  XXV,  1897,  p.  32. 
Spirifer  laminosus  Geinitz  (nou  McCoy),  Carb.  und  Dyas  iu  Nebraska,  1866,  p. 

45,  pi.  3,  fig.  19. 
Spirifer  keutuckyensis  var.  propatulus  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II, 

1866,  p.  489. 
f  Spiriferina  octoplicata  Toula,  Sitzungsb.  dor  kais.  Akad.  der  Wissensch.  zn 

Wien,  LIX,  1869,  p.  5. 
Spiriferina  keutuckyensis  Meek,  Final  Rep.  U.  S.  Geol.  Survey  of  Nebraska, 

1872,  p.  185,  pi.  6,  fig.  3;  pi.  8,  fig.  11.— White,  Wheeler's  Expl.  and  Survey 

west  100th  Meridiau,  IV,  1875,  p.  138,  pi.  10,  fig.  4 ; —Thirteenth  Rep.  Indiana 

State  Geol.,  1884,  p.  135,  pi.  35,  figs.  13, 14.— Keyes,  Proc.  Acad,  Nat.  Sci. 

Philadelphia,  1890,  p.  231.— Hall  and  Clarke,  Pal.  Now  York,  VIII,  Pt.  II, 

1893,  p.  52,  fig.  41,  pi.  29,  fig.  17.— Keyes,  Geol.  Survey  Missouri,  V,  1895, 

p.  86. 
Spiriferina  cristataf  Etheridge,  Quart'.  Jour.  Geol.  Sob.  London,  XXXIV,  1878, 

p.  629. 
Spirifer  (Spiriferina)  kentnckyensis  Hall,  Second  Rep.  N.  Y.  State  Geol.,  18S3, 

pi.  61,  figs.  14-16. 
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piriferina  cristata  (Schlotheim) — ContiDued. 

Loo.  Europe;  Kentucky;  Indiana;  Illinois;  Missonri;  Iowa;  Kansas;  Arkansas; 

Nebraska;  Texas;  New  Mexico;  Utah;  Arizona;  Nevada;  Nova  Scotia;  Cape 

Joseph  Henry,  lat.  82^  43' ;  near  Cochabamba^  Bolivia. 
Oha.  See  Spiriferina  octoplicata  and  S.  norwoodana. 

piriferina  depressa  Herrick.  Waverly  (L.  Carb.). 

Spiriferina  depressa  Herrick,  Bull.  Denison  Univ.,  Ill,  1888,  p.  47,  pi.  10,  fig.  3. 
Loc.  Near  Granville,  Ohio. 

piriferina  gonionotus  Meek.  Upper  Carboniferons. 

Spiriferina  sp.  nndet.  Meek,  King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV,  1877,  p.  84, 

pi.  8,  fig.  5. 
Spiriferina  gonionota  Meek,  Ibidem,  1877,  at  end  of  description. 
Loc.  Diamond  Mountains,  Nevada. 
Ohs.  Compare  with  Spiriferina  laminosa  (McCoy). 

piriferina  homfrayi  (Gabb).  Triassic. 

Spirifer  f  homfrayi  Gabb,  Geol.  Survey  California,  Pal.,  1, 1864,  p.  35,  pi.  6,  fig.  38. 
Spiriferina  homfrayi  Hall  and  Whitfield,  King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV, 

1877,  p.  281,  pi.  6,  fig.  18. 
Loc.  Star  Canyon,  Humboldt  County,  Nevada;  Dun  Glen  Pass,  Pah-Ute  Range, 

Nevada. 

Ipiriferina  kentuckyensis  Shuinard=Spiriferina  cristata. 
Ipiriferina  kentuckyensis  propatula  Swallow = Spiriferina  cristata. 

piriferina  cfr.  munsteri  Davidson.  Jurassic. 

Spiriferina  of.  munsteri  (Dav.)  Moricke,  Neues  Jahrbuch  f.  Mineral.,  Beilage- 

band,  IX,  1894,  p.  60. 
Loc.  Europe;  Cordillere  of  Copiapo,  Chile. 

•piriferina  norwoodana  (Hall).  Warsaw  (L.  Garb.). 

Spirifer  norwoodana  Hall,  Trans.  Albany  Inst.,  IV,  1858,  p.  7. 

Spiriferina  norwoodana  Whitfield,  American  Mns.  Nat.  Hist.,  1, 1882,  p.  48,  pi.  6, 

figs.  16, 17.— Hall,  Twelfth  Rep.  State  Geol.   Indiana,  1883.  p.  327,  pi.  29, 

figs.  16, 17. 
Loc.  Spergen  Hill,  Indiana;  Alton,  Illinois;  Princeton,  Kentucky. 
Obs.  Probably  identical  with  Spiriferina  cristata. 

piriferina  obtnsa  (Gabb).  Triassic. 

Spirifer  obtusus  Gabb,  American  Jour.  Conch.,  V,  1870,  p.  17,  pi.  7,  fig.  16. 
Loo.  "Volcano,"  Nevada. 

piriferina  octoplicata  (Sowerby).  Upper  Carboniferous. 

spirifer  octoplicata  Sowerby,  Mineral  Conch.,  1827,  p.  120,  pi.  562,  figs.  2-4. 
Spiriferina  cristata  var.  octoplicata  Davidson,  Mon.  British  Carb.  Brach.,  Pal. 

Soc,  ia57,  p.  38,  pi.  7,  figs.  37-47. 
Spiriferina  spinosa  var.  campestris  White,  Wheeler's  Expl.  and  Survey  west 

100th  Merid.,  Prel.  Rep.,  1874,  p.  21. 
Spiriferina  octoplicata  White,  Ibidem,  Final  Rep.,  1875,  p.  139,  pi.  10,  fig.  8. 
Loe.  Europe;  Santa  Fe,  New    Mexico;   northern    Colorado;  Lincoln    County, 

Nevada. 
Obs.  Probably  identical  with  Spiriferina  cristata. 

piriferina  pnlchra  Meek.  Upper  Carboniferons. 

Spirifera  pulchra  Meek,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1860,  p.  310. 
Spiriferina  pulchra  Meek,  Pal.  Upper  Missouri,  Smithsonian  Cont.  to  Knowl., 

XIV,  1864,  172,  p.  19;— King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV,  1877,  p.  85, 

pi.  8,  fig.  1 ;  pi.  12,  fig.  12. 
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Spiriferina  pulohra  Meek — Continued. 

Spirifer  (Spiriferina)  pulcher,  Meek.    Simpson's  Rep.    Expl.  Great  Basin  Terr. 

Utah,  1876,  p.  352,  pi.  2,  fig.  1. 
T/Oc.  White  Pine  district,  Nevada ;  Long  and  Rnby  yalleys,  Utah. 

Spiriferina  rostrata  Schlotheim.  Jurassic. 

Bpirifer  ohilensis  Forbes,  Darwin's  Geol.  Observations  S.  America,  1846,  p.  267, 

pi.  5,  figs.  15,  16. 
Bpirifer  linguiforoides  Forbes,  Ibidem,  1846,  p.  267,  pi.  5,  figs.  17,  18. 
Spirifer  tnmidus  Bayle  and  Coqiiand,  M^m.  0^1.  See.  France,  ser.  ii,  IV,  1851, 

p.  19,  pi.  7,  figs.  11,  12. 
Kpirifer  chilensis  and  rostratus  Bnrmeister  and  Geibel,  Abh.  Natnrf.  Gesell. 

Halle,  VI,  1862,  p.  125. 
Spiriferina  rostrata  (Schl.)  Moricke,  Nenes  Jahrb.  f.  Mineral.,  Beilageband,  IX, 

1894,  p.  59. 
Loc.  Europe ;  Sierra  de  la  Ternera,  Las  Araolanes,  Rio  Claro,  Tres  Cmoes,  Manflas, 

Cordillera  de  GuaHco^  and  Jnntas,  Chile. 

Spiriferina  solidirottris  White.  Kinderhook  (L.  Oarb.). 

Bpirifer  solidirostrirt  White,  Jonr.  Boston  Boo.  Nat.  Hist,  VII,  1860,  p.  232. 

Spiriferina  solidtrostris  White,  Ibidem,   IX,  1862,  p.  24.— A.  Winchell,  Proc.- 
Acad.  Nat.  Sol.  Philadelphia,  1865,  p.  120.— Herrick,  Bull.  Denison  Univ., 
Ill,  1888,  p.  47,  pi.  2,  figs.  9-11;  pi.  5,  fig.  13;— Geol.  Ohio,  VII,  1895,  pi.  21, 
Hg.  13. 

Loc,  Burlington,  Iowa;  Hamburg,  Illinois;  Newark  and  Sciotoville,  Ohio. 

Spiriferina  spinosa  (Norwood  and  Pratten).  Easkaskia  (L.  Garb.). 

Bpirifer  spinosa  Norwood  and  Pratten,  Jonr.  Acad.  Nat.  Bci.  Philadelphia,  2d 

ser.,  Ill,  1856,  p.  71,  pi.  9,  fig.  1.— Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858, 
p.  706,  pi.  27,  fig.  5. 
Spiriferina  spinosaf  Derby,  Bull.  Cornell  Univ.,  1, 1874,  p.  23,  pi. 6,  figs.S,  13, 14. 
Spiriferina  spinosa  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  60,  figs. 

26-29. 
Spiriferina  cristata  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  218,  pi.  18, 

figs.  12, 13.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  52-64,  pi. 

35,  figs.  26-29. 
f  Spiriferina  spinosa  Herrick,  Bull.  Geol.  Soc.  America,  11^  1891,  p.  46,  pi.  1, 

fig.  19. 
Loc.  Kaskaskia,  Alton,  and  Chester,  Illinois;  Bloomington,  Indiana;  Crittenden 

County,  Keutucky;  Itaituba,  Brazil. 

Spiriferina  spinosa  campestris  White=Spiriferina  octoplicata. 
Spiriferina  subelliptica  (McChesney).  Keokuk  (L.  Carb.). 

Spirifer  subelliptica  McChesney,  New  Pal.  Fossils,  1860,  p.  43. 

Spiriferina  subelliptica  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt  II,  1893,  p. 

54,  pi.  35,  tigs.  21,  22. 
Loc,  Buttonmould  Knob,  Kentucky ;  New  Providence,  Indiana. 

Spiriferina  snbtexta  White.  Burlington  (L.  Garb.). 

Spiriferina  f  snbtexta  White,  Proc.  Boston  Boc.  Nat,  Hist.,  IX,  1862,  p.  25. 
Loc,  Burlington,  Iowa. 

Spiriferina  transversa  (McChesney).  Easkaskia  (L.  Garb.)* 

Spirifer  transversa  McChesney,  New  Pal.  Fossils,  1860,  p.  42; — ^Trans.  Chicago 
Acad.  Bci.,  I,  1868,  p.  34,  pi.  6,  fig.  3.— Hall,  Second  Rep.  N.  Y.  State  Geol^ 
1883,  pi.  60,  figs.  19-22. 
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Spiriferina  transversa  (McChesney) — Continued. 

Spirifeiioa  transversa  Derby,  BuU.  Cornell  Univ.,  I,  1874,  p.  21,  pi.  2,  figs.  4,  5, 
6, 13;  pi.  13,  figs.  12-14,  17;  pi.  5,  fig.  4.— Hall  and  Clarke,  Pal.  New  York, 
Vm,  Pt.  II,  1893,  pp.  46,  64,  pi.  35,  figs.  19,  20,  23-25. 

Loc,  Bnzzards  Rooet,  Alabama;  Litchfield,  Kentucky;  Bonyardim  andltaltuba, 
Brazil. 

Spirigera  d'Orbigny= Athyris. 
Spirigera  eborea  A.  Winch6ll= Athyris  fultonensis. 
Spirigera  planosulcata  White  (non  Phillips) =Cleiothyri8  crassicardi- 
nalis. 

8PIBI0EBELLA  Waagen.  Genotype  S.  derbyi  Waagen. 

SpirigereUa  Waagen,  Palseontologica  Indica,  Ser.  XIII,  1, 1883,  p.  450.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p,  98;— Thirteenth  Ann.  Rep.  N.  Y. 
State  Geologist,  1895,  p.  782. 

SpirigereUa  derbyi  Waagen.  Upper  Carboniferous. 

Athyris  subtilita  (partim)  Derby,  Bull.  Cornell  Univ.,  I,  1874,  p.  7,  pi.  1,  fig.  7 

(not  the  other  figures) . 
SpirigereUa  derbyi  Waagen,  Palteontologica  Indica,  Ser.  XIII,  1, 1883,  p.  453,  pi. 

35,  figs.  4-7,  9-13;  pi.  37,  figs.  11-13.— Hall  and  Clarke,  Pal.  New  York, 

VUI,  Pt.  II,  1893,  p.  99,  fig.  73. 
Loe,  Bongardim  and  Itaituba,  Brazil. 

Stenochisma  CEhlert  (non  Conrad  or  Hall)=Camarophoria. 

STEHOCHISMA  Conrad.    Genotype  Terebratulites  schlotheimii  Conrad 

(non  von  Buch)=Ehynchonella  formosa  Hall. 

Stenocisma  Conrad,  Second  Ann.  Rep.  N.  Y.  Geol.  Survey,  1839,  pp.  58,  59. — 
Meek  and  Hayden  (partim).  Pal.  Upper  Missouri,  Smithsonian  Cont.  to  Knowl., 
XIV,  172, 1864,  p.  16,  footnote.— Hall,  Pal.^New  York,  IV,  1867,  pp.  334, 335.— 
Waagen,  Palaeontologica  Indica,  Ser.  XIII,  1, 1883,  pp.  411, 431,  436.— MiUer, 
N.  American  Geol.  and  Pal.,  1890,  p.  337.— Hall  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  II,  1893,  p.  187 ;— Thirteenth  Ann.  Rep.  N.  Y.  State  Geol.,  1895,  p.  826. 

Ohs,  The  above  synonymy  is  retained  for  historical  purposes.  The  only  species 
left  in  the  genus  by  Hall  and  Clarke  is  the  type  species,  Rhynchonella  for- 
mosa, which  seems  to  be  nothing  more  than  a  Rhynchotrema.  This  will 
leave  Stenoohisma  without  a  species.  This  name,  however,  should  not  dis- 
place either  Rhynchotrema  or  Camarotoechia,  since  it  was  not  defined,  and  in 
addition  to  this  was  founded  by  Conrad  upon  an  erroneous  identification. 
Nor  can  the  view  of  CEhlert  be  adopted,  i.  e.,  that  Stenochisma  should  dis- 
place Camarophoria  King,  because  Conrad  gave  as  the  type  C.  schlotheimii. 
This  name  did  not  apply  to  von  Buch's  species,  but  to  the  shell  now  known 
as  Rhynchonella  formosa  Hall. 

All  the  species  formerly  referred  to  Stenochisma  will  be  found  under  Camarotoe- 
chia except  R.  formosa,  which  is  referred  to  Rhynchotrema. 

Stenocisma  Hall,  1857  (non  Conrad,  1839,  Hall,  1867)=Zygospira. 
STSEPnS  Davidson.  Genotype  Terebratula  grayi  Davidsop. 

Streptis  Davidson,  Geol.  Mag.,  VIII,  1881,  p.  150,  pi.  v,  fig.  13 —Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  274;— Eleventh  Ann.  Rep.  N.  Y.  State 
Geologist,  1894,  p.  289. 

StreptiB  grayi  Davidson.  Niagara  (Sil.). 

Terebratula  grayii  Davidson,  Ball.  Soc.  G<Sol.  France,  2d  ser.,  V,  1848,  p.  331,  pi. 
iii,  fig.  33. 


414  SYNOPSIS  OF  AMERICAN   FOSSIL   BRAGHIOPODA.         [bull.  87 

Strepti8  grayi  Davidson — Gontmned. 

Atrypaf  grayi  Davidson,  British  Sil.  Brach.,  Paleontographical  Soc.  (1866),  1867, 

p.  141,  pi.  xiii,  figs.  14-22. 
Streptis  grayi  Williams,  American  Jour.  Sci.,  3d  ser.,  XL VIII,  1894,  p.  331. 
Loc.  England ;  Batesville,  Arkansas. 

Streptis  waldronensis  Beecher  and  Clarke =Mimtilus  waldronensis. 

STBEPTOEHTHCHTJS  King. 

Genotype  Terebratiilites  pelargouatas  Schlotheim. 

Streptorhynchus  King,  Mon.  Permian  Fossils,  Pal.  Soc.,  1850,  p.  107. — Derby 
(partim),  Bull.  Cornell  Univ.,  I,  1874,  pp.  32, 39.— HaU  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  I,  1892,  p.  267 ;— Eleventh  Ann.  Rep.  N.  Y.  State  Geologist, 
1894,  p.  288. 

Streptorhynchus  sequivalvis  Hall=Orthothetes  inasqaalis. 
Streptorhynchus  agassizi  Eathbun=Orthothetes  agassizi. 
Streptorhynchus  approximata  James =Strophomena  approximata. 
Streptorhynchus  arctostriata  Walcott=Orthothetes  cheinmigensis  arc 

tistriatus. 
Streptorhynchus  biloba  Hall=Derbya  biloba. 
Streptorhynchus  cardiuale  Whitfield =Strophonieua  cardinalis. 
Streptorhynchus  chemungensis  Hall=Orthothetes  chemungensis. 
Streptorhynchus  coreanus  Derby = Derby  a  correaua. 
Streptorhynchus  crenistria  Keyes  (nou  Phillips) = Derby  a  crassa. 
Streptorhynchus  crenistrius  American  authors = Or thothetes  crenistria. 
Streptorhynchus  elongatus  James=Strophomena  rugosa. 
Streptorhynchus  filitextus  Hall=Strophomena  incur vata. 
Streptorhynchus  flabellum  Whitfield =Orthothete8  fiabellum. 

Streptorhynchus  hallianus  Derby.  Upper  Carboniferous. 

Streptorhynchus  halliauus  Derby,  Bull.  Cornell  Univ.,  I,  1874,  p.  35,  pi.  5,  tigs. 

1, 2, 5, 8, 12, 14, 16, 18 ;  pi.  8,  fig.  3.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I, 

1892,  p.  268,  pi.  11,  figs.  6--17. 
Loc.  Bomjardim  and  Itaituba,  Brazil. 

Streptorhynchus  hallanum  Miller =:Strophomena  halli. 
Streptorhynchus  hemiaster  Winchell  and   Marcy=Orthothetes  sub 

planus. 
Streptorhynchus  hydranlicum  Whitfield =Orthothetes  hydraulicus. 
Streptorhynchus  iniequalis  Winchell=Orthothetes  iniT^qualis. 
Streptorhynchus  inflatus  White  and  Whitfield=Orthothetes  inflatus. 
Streptorhynchus  lens  White=Orthothetes  lens. 
Streptorhynchus  minor  Walcott=Strophomena  minor. 

StreptorhynohuB  (?)  multistriata  (Meek  and  Hayden). 

Upper  Carboniferous. 

Orthittina  umbracnlum  f  Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 

1859,  p.  26. 
Orthisina  multistriata  Meek  and  Hayden,  Ibidem,  1859,  at  end  of  description. 
Loc.  Fort  Riley,  Kansas. 

Streptorhynchus  neglectus  James =Strophomena  neglecta. 
Streptorhynchus  occidentalis  Newberry =Meekella  occideutalis. 
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itreptorhynchus  pandora  Billing8=Ortbothetes  pandora, 
itreptorhynchus  perver8U8=Ortbothete8  cbemungen8i8  perversus. 
itareptorhynchu8  planoconvexns  nall=StropbomeDa  planiconvexa. 
itreptorbyncbus  planumbonus  nall=Stropbomena  rago8a. 
ltreptorhyiichu8  primordiale  Wbitfield=Billing8ella  primordialis. 
Itreptorhyncbus  pyramidalis  Newberry =Meekella  i)yrainidali8. 
Itreptorhjoiebus  robusta  Hall=Derbya  robasta. 
Itreptorhyncbus  subplanns  Hall=Orthotbetea  8abplann8. 
ltreptorbynchn8  sabsalcatum  SardesoQ=Stropbomena  scofieldi. 
Itreptorhyncbus  subtenta  Hall,  1883=Stropbomena  trentonensis. 
Itreptorbynclius  tapajotensis  Derby =Ortbotbete8  tapajotensis. 
Itreptorhyncbus  tenuis  Hall=Orthotbetes  tenuis. 

treptorhynohuB  ulrichi  Hall  and  Clarke.  Kaskaskia  (L.  Garb.). 

Streptorbynchns  ulrichi  Uall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 

268,  351,  pi.  IIB,  fig.  15. 
Loc.  Crittenden  County,  Kentucky. 

Itreptorhyncbus  umbraculum  Winchell=Orthothetes  umbracnlnni. 

Itreptorhyncbus  vetusta  James =Strophomena  vetusta. 

Itreptorhynchus  woolworthianus  Hall=Orthothetes  woolworthianus. 

Itricklaudia  Billings=Stricklandinia. 

Itricklandia  arachne  £illing8=Syntrophia  arachne. 

Itricklaudia  aretbusa  Billings=Syntropbia  aretbusa. 

TRICKLAHDIHIA  Billings.        Genotype  Stricklandia  gaspensis  Bill. 

Strioklandia  Billings,  Canadian  Nat.  and  Geol.,  IV,  1859,  p.  132; — Canadian 
Journal,  VI,  1861,  p.  265;— Pal.  Fossils,  I,  1862,  p.  84;— Proc.  Portland  Soc. 
Nat.  Hist.,  1863,  p.  114.— Waagen,  Pal(Pontologica  Indica,  Ser.  XIII,  I,  1883, 
p.  412. 

Stricklandinia  Billings,  Canadian  Nat.  and  Geol.,  VIII,  1863,  p.  370.— Hall,  Twen- 
tieth Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1867,  p.  160;— Pal.  New  York,  IV, 
1867,  p.  369.— Billings,  Pal.  Fossils,  II,  1874,  p.  78.— Nettelrotb,  Kentucky 
Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  64. — Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  249 ;— Thirteenth  Ann.  Rep.  N.  Y.  State 
Geologist,  1895,  p.  847. 

tricklandinia  anticostiennB  Billings.  Anticosti  (Sil.). 

stricklandinia  anticostiensis  Billings,  Canadian  Nat.  and  Geol.,  VIII,  1863,  p. 

370.— Hall   and   Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  251,  pi.  73, 

figs.  12-14. 
Loc.  Anticosti. 

tricklandinia  billingsana  Dawson.  Arisaig  (Sil.). 

Stricklandinia  billiugsiana  Dawson,  Canadian  Nat.  and  Geol.,  2d  ser.,  IX,  1880, 

p.  341. 
Loc.  Nova  Scotia. 

tricklandinia  brevis  Billings.  Anticosti  (Sil.). 

f  Spirifer  species?  Hall,  Pal.  New  York,  II,  1852,  p.  66,  pi.  22,  fig.  3. 
Stricklandia  brevin  Billings,  Canadian  Nat.  and  Geol.,  IV,  1859,  p.  135. 
Stricklandinia  brevis  Billings,  Pal.   Fossils,  II,  1874,  p.  84,  pi.  6,  fig.  2.— Hall 

and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  251. 
ZfOC,  Anticosti ;  f  Sodus,  Wayne  County,  New  York. 
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Stricklandinia  canadaensis  Billings.  Clinton  (Sil.). 

Stricklandia  canadensis  Billings,  Canadian  Nat.  and  Geol.,  lY,  ISS9,  p.  135. 
Stricklandinia  canadensis  Billings,  Pal.  Fossils,  II,  1874,  p.  81. — Hall  and  Clarke, 

Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  251. 
Loc,  Near  Thorold,  Ontario. 

Stricklandinia  castellana  White.  Niagara  (Sil). 

Stricklandinia  oastellana  White,  Proo.  Acad.  Nat.  Sci.  Philadelphia,  1876,^p.  30.— 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  251,  pi.  73,  figs.  3-7. 
Loc,  Castle  Grove,  Jones  County,  Iowa. 

Stricklandinia  ohapmani  Hall  and  Clarke.  Niagara  (Sil.). 

Stricklandinia  chapmani  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi. 

83,  fig.  40. 
Loc,  Hamilton,  Ontario. 

Stricklandinia  davidsoni  Billings.  Anticosti  (Sil.). 

Stricklandinia  davidsoni  Billings,  Geol.  Mag.,  V,  1868,  p.  59,  pi.  4,  figs,  l-ld;— 
Pal.  Fossils,  II,  1874,  p.  86,  pi.  6,  fig.  1.— White,  Proc.  U.  S.  Nat.  Mus.,  HI, 
1880,  p.  48.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  251,  pi.  73, 
fig.  15. 

Loc.  Anticosti ;  eastern  Canada ;  Ringgold,  Catoosa  County,  Qeorgia. 

Stricklandinia  deformis  Meek  and  Worthen.  Niagara  (Sil.). 

Stricklandinia  deformis  Meek  and  Worthen,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 
1870,  p.  37;— Geol.  Survey  Illinois,  VI,  1875,  p.  502,  pi.  24,  fig.  5.— HaU  and 
Clarke,  Pal.  New  York,  VIIl,  Pt.  II,  1893,  p.  251,  pi.  73,  figs.  8-10. 

Loc.  Carroll  County,  Illinois. 

Ohs.  Probably  the  same  as  S.  melissa. 

Stricklandinia  elongata  Billings =Amphigenia  elongata. 
Stricklandinia  elongata  carta  Meek  and  Wortben=Amphigen'a  cnrta. 

Stricklandinia  gaspiensis  Billings.  Gasp^  (Sil.). 

Stricklandiii  gaspiensis  Billings,  Canadian  Nat.  and  Geol.,  IV,  1859,  p.  134. 
Stricklandinia  gaspiensis  Billings,  Pal.  Fossils,  II,  1874,  p.  83,  fig.  49; — Hall  aud 

Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  251,  pi.  73,  fig.  11. 
Loc,  Bay  of  Chaleurs,  Canada. 

Stricklandinia  lens  (Sowerby).  Silarian. 

Atrypa  lens  Sowerby,  Murchison's  Silurian  System,  1839,  pi.  21,  fig.  3. 
Stricklandinia  lens  BilliugR,  Catalogue  Sil.  Foss.  Anticosti,  1866,  p.  45. — Foerste, 

Proc.  Boston  Soc.  Nat.  Hist.,  XXIV,  1890,  p.  321,  pi.  5,  figs.  1-4. 
Loc.  England ;  Anticosti ;  Collinsville,  Alabama. 

Stricklandinia  lirata  (Sowerby).  Anticosti  (Sil.). 

Spirifer  liratus  Sowerby,  Murchison's  Silurian  System,  1839,  pi.  22.  fig.  6. 
Stricklandinia  lirata  Davidson,  Mon.  British  Sil.  Brach.,  Pal.  Soc.,  1867,  p.  159, 

pi.  20,  figs.  1-13.— Billings,  Cat.  Sil.  Foss.  Anticosti,  1866,  p.  45. 
Loc.  Europe;  Anticosti. 

Stricklandinia  (t)  loiuBvillensis  Nettelrotb.  Niagara  (Sil.). 

Stricklandinia  loiiisvillensis  Nettelrotb,  Kentucky  Fossil  Shells,  Mem.  Kentncky 

Geol.  Survey,  1889,  p.  65,  pi.  34,  figs.  31-34. 
Loc,  East  of  Louisville,  Kentucky. 

Stricklandinia  melissa  Billings.  Anticosti  (Sil.). 

Stricklandinia  melissa  Billings,  Pal.  Fossils,  II,  1874,  p.  89,  pi.  7,  fig.  4.— Hall 

and  Clarke,  Pal.  Now  York,  VlII,  Pt.  II,  1893,  p.  251. 
Loc,  Anticosti. 
Ob$,  Probably  the  same  as  S.  deformis. 
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ttrioklandinia  mnltilirata  Whitfield.  Guelpli  (Sil.). 

Stricklandinia  mnltilirata  Whitfield,  Ann.  Rep.  Geol.  Survey  Wiscouain,  1877, 
p.  81 ;— Geol.  Wisconsin,  IV,  1882,  p.  315,  pi.  23,  figs.  3-5.— Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  251,  pi.  73,  figs.  1,  2. 

Loc,  Sheboygan,  Wisconsin. 

Strioklandinia  salteri  BilliDgs.  Anticosti  i^\\.), 

Stricklandinia  salteri  Billings,  Geol.  Mag.,  V,  1868,  p.  61,  pi.  4,  figs.  2-2a;— Pal. 
FossUs,  II,  1874,  p.  87,  pi.  7,  fig.  1.— White,  Proc.  U.  S.  Nat.  Mns.,  Ill,  1880, 
p.  48.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  251. 

Loc.  Anticosti ;  Ringgold,  Catoosa  County,  Georgia. 

ItrioklaiLdinia  (t)  subquadrata  Herrick.  Upper  Carboniferoas. 

Stricklandinia  ?  subquadrata  Herrick,  Bull.  Denison  Univ.,  II,  1887,  p.  49,  pi.  1, 

fig.  14. 
Loc,  Flint  ridge,  near  Newark,  Ohio. 
ObB,  Probably  a  terebratuloid. 

trioklandinia  triplesiana  Foerste.  Clinton  (Sil.). 

Stricklandinia  triplesiana  Foerste,  Bull.  Denison  Univ.,  I,  1885,  p.  89,  pi.  14, 
figs.  13,  14.— Proc.  Boston  Soc.  Nat.  Hist.,  XXIV,  1890,  p.  323;— Geol.  Ohio, 
VII,  1895,  p.  594,  pi.  26,  figs.  13, 14. 

Loc,  Dayton,  Ohio. 

rBIHOOCEFHALnS  Defrance.  Genotype  S.  burtini  Defrance. 

Strygocephalus  Defrance,  Diet.  Sci.  Nat.,  LI,  1827,  p.  102,  pi.  75,  fig.  1. 
Stringocephalus  Sandberger,  Leonhard  und  Bronn's  Jahrb.  fiir  Min.,  1842,  p. 

386.— Dall,  American  Jour.  Couch.,  VI,  1870,  p.  112.— Hall  and  Clarke,  Pal. 

New  York,  VIII,  Pt.  II,  1893,  p.  282,  figs.  203-207. 

tringocephalTui  burtoni  Defrance.  Middle  Devonian. 

Strygocephalus  burtoni  Defrance,  Diet.  Sci.  Nat.,  LI,  1827,  p.  102,  pi.  75,  fig.  1. 

Stringocephalus  burtoni  Whiteaves,  Trans.  Royal  Soc.  Canada,  VIII,  1891,  p.  93; — 
Cont.  to  Canadian  Pal.,  I,  1891,  p.  235,  pi.  29,  figs.  10-11;  p.  290.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  283,  fig.  203. 

Loo.  Europe;  Lakes  Manitoba  and  Winnipegosis  and  the  '^  Ramparts,'^  Macken- 
zie River,  British  America.  Two  loose  specimens  have  been  found  near 
Devonian  rocks  in  southern  Minnesota. 

» 

TB0PHAL08IA  King.  Genotype  Orthis  excavata  Geinitz. 

Strophalosia  King,  Ann.  and  Mag.  Nat.  Hist.,  XIV,  1844,  p.  313; — Ibidem,  XVII, 
1846,  p.  92;— Mon.  Permian  Fossils,  Pal.  Soc,  1850,  p.  93.— Hall,  Twentieth 
Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1867,  p.  245;— Pal.  New  York,  IV,  1867,  p. 
146. — Beecher,  American  Jour.  Sci.,  3d  ser.,  XL,  1890,  p.  240. — Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  314;— Eleventh  Ann.  Rep.  N.  Y.  State 
Geologist,  1894,  p.  295. 

Itrophaloda  beecheri  Eowley.  Einderhook  (L.  Garb.). 

Strophalosia  beecheri    Rowley,  American  Geologist,  XII,  1893,  p.  308,  pi.  14, 

figs.  18, 19. 
Loc,  Louisiana,  Missouri. 

Itrophaloiua  cornelliana  Derby.  Upper  Carboniferous. 

Strophalosia  cornelliana  Derby,  Bull.  Cornell  Univ.,  I,  1874,  p.  45,  pi.  3,  figs. 
28,30,32,33,35-38;  pi.  4,  fig.  5;  pi.  8,  fig.  17;  pi.  9,  figs.  10,  11.— HaU  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pK  15B,  figs.  36, 37. 

Loc.  Bonigardim,  Brazil. 

Itrophalosia  cymbnla  Hall  and  Glarke.  Keokuk  (L.  Garb.). 

Strophalosia  cymbnla  Hall  and  Clarke,  Pal.  New  York,  Vni,  Pt.  I,  1892,  pi.  17A, 

figs.  3,4,8,9. 
Loc,  Near  Louisville  and  Lebanon,  Kentucky. 

BulL  87 27 
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Strophalosia  (t)  guadalupexuis  (Shomard).  Upper  Carboniferous. 

Aaloetefces  gaadalopensis  Shomard,  Trans.  St.  Loois  Acad.  Sci.,  1, 1868,  p.  292, 

pi.  11,  fig.  5;  p.  390. 
Strophalosia  f  gnadalapensis  Beecher,  Ameriean  Joor.  Sci.,  3d  ser.,  XL,  1890, 

p.  24L 
Ja>c.  Gaadalope  Monntains,  New  Mexico  and  Texas. 

Strophalosia  horrescens  Oeinitz  (non  Mnrchison,  de  Vemeail,  and 
Keyser1ing)=Prodactn8  oebraskaensis. 

Strophalosia  hystricnla  Hall.  Chemung  (Dev.). 

Prodnctella  hystricnla  Hall,  Pal.  New  York,  IV,  1867,  p.  178,  pi.  26,  figs.  1-8;- 

'    Second  Ann.  Bep.  N.  Y.  State  Geol.,  1883,  pi.  48,  figs.  29,  30. 
Strophalosia  hystricnla  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  316, 

pi.  15B,  fig.  31 ;  pi.  17,  fige.  29,  30. 
Loc,  Forestville,  Conewango,  and  East  Randolph,  New  Y'ork. 

Strophalosia  keoknk  Beecher.  Keokuk  (L.  Carb.). 

strophalosia  keoknk  Beecher,  American  Jour.  Sci.,  3d  ser.,  XL,  1890,  p.  244,  pi.  9, 
figs.  18-24.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt  1, 1892,  p.  316,  pi.  17A, 
figs.  5-7. 

Loc.  Keokuk,  Iowa. 

» 

Strophalosia  muricata  (Hall).  Chemung  (Dev.). 

Chonetes  muricata  Hall,  Pal.  New  York,  IV,  1867,  p.  143,  pi.  22,  figs.  29-43. 
Chonetes  (Prodnctella?)  muricata  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol., 

1883,  pi.  47,  figs.  12,  16,  30,  38,  42. 
Strophalosia?  mnricata  Beecher,  American  Jour.  Sci.,  3d  ser.,  XL,  1890,  p.  241. 
Strophalosia  muricata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  316, 

pi.  16,  figs.  12,  16,  30,  38,  42. 
Loc,  Ellington,  Now  York,  and  Meadville,  Pennsylvania. 

Strophalosia  nnmmulina  A.  Winchell.  Kinderhook  (L.  Carb.). 

strophalosia?   nummularis  A.  Winchell,  Proc.  Acad.   Nat.   Sci.   Philadelphia, 

1863,  p.  4. 
Strophalosia?  nnmmulina  Beecher,  American  Jonr.  Sci.,  3d  ser.,  XL,  1890,  p.  242. 
Strophalosia  nummularis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  316. 
Loc,  Burlington,  Iowa. 

Strophalosia  radicans  (A.  Winchell).  Hamilton  (Dev.). 

Crania  radicans  A.  Winchell,  Rep.  Lower  Peninsula  Michigan,  1866,  p.  92. 
Strophalosia  radicans  Beecher,  American  Jour.  Sci.,  3d  ser.,  XL,  1890,  pp.  240, 

243,  pi.  9,  figs.  14-17.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892, 

p.  316,  pi.  15B,  figs.  27-30. 
Loc.  Grand  Traverse  region,  Michigan. 

Strophalosia  rookfordensis  Hall  and  Clarke.  Upper  Devonian. 

strophalosia  rockfordensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 

pp.  316,  353,  pi.  17A,  figs.  1-3;  Pt.  II,  1895,  pi.  84,  figs.  20-22L 
Loc.  Rockford,  Iowa. 

Strophalosia  scintilla  Beecher.  Chouteau  (L.  Carb.). 

Strophalosia  scintilla  Beecher,  American  Jonr.  Sci.,  3d  ser.,  XL,  1890,  p.  243, 
pi.  9,  figs.  10-13.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  316, 
pi.  15B,  figs.  32-34. 

Loo,  Pike  County,  Missouri. 

Strophalosia  spondyliformis  ( W  hite  and  St.  John ).    Ij  pper  Carboniferous. 

Aulosteges  spondyliformis  White  and  St.  John,  Trans.  Chicago  Aoad.  Sci.,  I, 
1868,  p.  118,  fig.  2. 
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ttrophalofia  tpondyliformii  (White  and  St.  John) — Coutiiiued. 

Strophaloeia  Bpondyliformis  Beecher,  Americau  Jour.  Sci.,  3d  ser.,  XL,  1890, 
p.  242.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Ft.  I,  1892,  pi.  17A,  figs. 
25,26. 

Loo.  Appanoose  and  Pottawattamie  coanties,  Iowa. 

ttrophalosia  tnmcata  (Hall).         HamiltoD,  Portage,  and  Ithaca  (DeT.). 

Stropbomena  pnstalosa  Hall  (non  Prodactas  pustulosus  Phillips),  Geol.  N.  Y. ; 

Rep.  Fourth  Dist.,  1843,  p.  189,  fig.  4. 
Prodnctns  trancatas  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  171. 
Prodnctella  truncata  Hall,  Pal.  New  York,  IV,  1867,  p.  160,  pi.  23,  figs.  12-24;— 

Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  48,  figs.  10-15.— Kindle,  Bull. 

American  Pal.,  6,  1896,  p.  35. 
Prodnctns  (P.)  tmncatus  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  pi  131, 

pi.  14,  fig.  2. 
Prodnctella  (Strophalosiaf)  truncata  Whiteaves,  Cont.  Canadian  Pal.,  I,  1889, 

p.  112,  pi.  16,  figs.  1,2. 
Strophalosia  truncata  Beecher,  American  Jour.  Sci.,  3d  ser.,  XL,  1890,  p.  24ri  — 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I^  1892,  p.  316,  pi.  15B,fig8.  24-26; 

pi.  17,  tigs.  10-15. 
Loc.  New  York ;  Thedford,  Ontario ;  Eureka  district,  Nevada. 

rSOPHEOBOHTA  Hall.  Genotype  Strophomena  demiBsa  Gourad. 

Stropheodonta  Hall,  Pal.  New  York,  II,  1852,  p.  63.— HaU  and  Clarke,  Pal.  New 

York,  Vni.  Pt.  I,  1892,  p.  284. 
Strophodonta  Hall,  Geol.  Survey  Iowa,  1, 1858,  p.  491. — Billings,  Canadian  Jour. 

Sci.  Arts,  n.  ser.,  VI,  1861,  p.  332;— Proc.  Portland  Soc.  Nat.  Hist.,  1863,  p. 

108.— Hall,  Pal.  New  York,  IV,  1867,  p.  78.— Nettelroth,  Kentucky  Fossil 

Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  142. 
Brachyprion  Shaler,  Bull.  Mus.  Comp.  Zool.,  4,  1865,  p.  63. 
Brachyprion  and  Douvilina  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 

pp.  220,  286,  288,  289,  292;  Eleventh  Ann.  Rep.  N.  Y.  State  Geologist,  1894, 

pp.  280,  281. 

tropheodonta  acanthoptera  (Whiteaves).  Upper  Silurian. 

Strophomena  acanthoptera  Whiteaves,  Canadian  Rec.  Sci.,  1891,  p.  294,  pi.  3, 

figs.  1,  2. 
Loc,  District  of  Saskatchewan  and  Lake  Winnlpegosis,  Canada. 

tropheodonta  alveata  Hall.  Upper  Helderberg  (Dev.). 

Strophodonta  alveata  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p. 

36;— Pal.  New  York,  IV,  1867,  p.  81,  pi.  11,  figs,  1-3. 
Loc,  Albany  County,  New  York. 

[tropheodonta  aronata  Hall.  Chemung  (Dev.). 

Strophodonta  arcuata  Hall,  Geol.  Survey  Iowa,  I,  1858,  p.  492,  pi.  3,  figs,  la-lc, 
2a-2f.— Calvin,  Bull.  U.  S.  Geol.  Survey,  IV,  1878,  p.  728.— Whiteaves,  Cont. 
Canadian  Pal.,  I,  1892,  p.  285. 

Strophodonta  arcuata f  Walcott,  Mon.  II.  S.  Geol.  Survey,  VIII,  1884,  p.  121. 

Stropheodonta  arcuata  HaU  and  Clarke,  Pal.  New  York,  VIII*  Pt.  1, 1892,  p.  289, 
pi.  15B,  figs.  1-3. 

Loc,  Rockford,  Iowa;  Naples,  New  York;  Eureka  district,  Nevada;  Lake  Win- 
nlpegosis, Canada. 

[tropheodonta  heckei  Hall.  Lower  Helderberg  (Dev.). 

Strophodonta  beckii  Hall,  Pal.  New  York,  III,  1859,  p.  191,  pi.  22,  figs.  la-It.— 
Meek,  American  Jour.  Sci.,  2d  ser.,  XL,  1865,  p.  33. — Hall,  Second  Ann.  Rep. 
N.  Y.  State  Geol.,  1883,  pi.  44,  figs.  23,  24. 

Strophomena  (Strophodonta)  beckii  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat. 
HiBt.,  1857,  p.  52,  figs.  1-4. 
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Stropheodonta  beekei  Hall — Coutinaed. 

Stropheodonta(Lepto8trophia)  beoki  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.I, 

1892,  p.  288,  pi.  13,  figs.  23,  24. 
Loc.  Albany  and  Schoharie  connties,  New  York;  Kennedy  Channel,  Arctic  region. 

Stropheodonta  blainvillei  (Billings).  Lower  DeTonian. 

Strophomena  blainviUei  Billings,  Pal.  Fosails,  II,  1874,  p.  28,  pi.  2,  fig.  1 ;  pi.  3, 

fig.  1. 
Stropheodonta  (Leptostrophia)  blainvillii  Hall  and  Clarke,  Pal.  New  York,  YIII, 

Pt.  I,  1892,  p.  288. 
Loc,  Gasp^,  Canada. 
OhB.  Compare  with  S.  perplana. 

Stropheodonta  callawayensis  Swallow.  Hamilton  (Dev.). 

.Strophodonta  callawayensis,  quadrata,  and    aBqnicostata  Swallow,  Trans.  St. 

Lonis  Acad.  Sci.,  I,  1860,  p.  638. 
Loc.  Callaway  County,  Missouri. 
OhB,  See  S.  navalis. 

Stropheodonta  callosa  Hall.   •  Upper  Helderberg  (Dev.). 

Strophodonta  callosa  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Elist.,  1863, 
p.  36;— Pal.  New  York,  IV,  1867,  p.  82,  pi.  11,  figs.  4-10;  pi.  12,  figs.  8,  9. 

Chonetes  (Strophodonta?)  callosa  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.y 
1883,  pi.  47,  fig.  37. 

Stropheodonta  callosa  Hall  and  Clarke,  VIII,  Pt.  1, 1892,  pi.  16,  fig.  37. 

Loc.  Albany  County,  New  York. 

Stropheodonta  calvini  Miller.  Chemang  (DeV-)' 

Strophodonta  quadrata  Calvin  (non  Swallow,  1860^),  Bull.  U.  S.  Geol.  Geo^^' 

Survey  Terr.,  IV,  1878,  p.  728. 
Strophodonta  calvini  Miller,  Cat.  American  Pal.  Fose.,  2d  ed.,  January,  1^-^^^^' 

p.  298.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  122,  pi.  13,  fig-*  ^' 
Strophodonta  exilis  Calvin,  American  Jour.  Sci.,  3d  ser.,  XXV,  June,  1883,  p.  4r-^^' 
Loc.  Rockford  and  Independence,  Iowa;  Eureka  district,  Nevada. 

Stropheodonta  canace  Hall  and  Whitfield.  Chemang  (DeV*)' 

strophodonta  canace  Hall  and  Whitfield,  Twenty-third  Rep.  N.  Y.  State  C^^' 
Nat.  Hist.,  1873,  p.  236,  pi.  11,  figs.  8-11;  abstract  of  same  in  1872;— Kin ^^*^ 
U.  S.  Geol.  Expl.  40th  Pari.,  IV,  1877,  p.  246,  pi.  3,  tigs.  1-3. 

Loc.  Rockford,  Iowa;  White  Pine  district,  Nevada;  Naples,  New  York. 

Stropheodonta  cincta  A.  Winchell.  Hamilton  (De^^-^^ 

Strophodonta  cincta  A.  Winchell,  Rep.  Lower  Peninsula  Michigan,  1866,  p.  93. 
Loc.  Grand  Traverse  region,  Michigan. 
Ohs.  Insufficiently  defined  to  be  recognized. 

Stropheodonta  concava  Hall.  Oorniferoas  and  Hamilton  (Dev.)- 

strophomena  (Strophodonta)  concava  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat 

Hist.,  1857,  pp.  115, 140,  fig.  1. 
Strophodontif  concava  Hall,  Pal.  New  York,  IV,  1867,  p.  96,  pi.  16,  figs,  la-lh;— 

Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  45,  figs.  16-22. 
Stropheodonta  concava  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  14, 

tigs.  16-23. 
Loc.  Now  York,  from  Cayuga  Lake  westward  to  Lake  Erie. 

Stropheodonta  cormgata  (Oonrad).  Clinton  (Sil.). 

Strophomena  corrugata  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842,  p. 
256,  pi.  14,  fig.  8.— Hall,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  73,  fig.  2  on  p. 
72 ;— Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  82.— Foerste,  Proo.  Bos- 
ton Soc.  Nat.  Hist.,  XXIV,  1890,  p.  303,  pi.  6,  fig.  25. 
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tropheodonta  cormgata  (Conrad) — Continued. 

Leptaena  corrugata  Hall,  Pal.  New  York,  II,  1852,  p.  59,  pi.  21,  figs.  2a-2c. 
Strophodonta  corrugata  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  46, 

fig.l. 
Stropheodonta  corrugata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi. 

15,  fig.  1;  Pt.  II,  1895,  pi.  84,  fig.  14. 
Loc,  Rochester,  Wolcott,  etc..  New  York ;  Cumberland  Gap,  Tennessee. 

tropheodonta  (!)  cormgata  pleoristriata  (Foerste.)  Clinton  (Sil.). 

LeptHina  corrugata  (partim)  Hall,  Pal,  New  York,  II,  1852,  p.  59,  pi.  21,  figs.  2d,  2e. 
Strophomena  corrugata  var.  plenristriata  Foerste,  Proc.  Boston  Soc.  Nat.  Hist., 

XXIV,  1890,  p.  303,  pi.  6,  figs.  26, 27. 
Loe,  Cnmberland  Gap,  Tennessee. 

tropheodonta  (t)  costata  Owen.  Hamilton  (Dev.). 

Strophodonta  (?)  costata  Owen,  Geol.  Snrvej  Wisconsin,  Iowa,  and  Minnesota, 

1852,  p.  585,  pi.  3A,  fig.  5 ;  pi.  3,  tigs.  11, 11». 
14)0.  Davenport,  Iowa. 

tropheodonta  crebristriata  Hall.  Upper  Helderberg  (Dev.). 

strophomena  crebristriata  Conrad,  Jonr.  Acad.  Nat.  Sci.  Philadelphia,  VIII, 

1842,  p.  254,  pi.  14,  fig.  3. 
Strophodonta  crehristriata  Hall,  Sixteenth  Rep.  N.  Y.  State  Cah.  Nat.  Hist., 

1863,  p.  37;— Pal.  New  York,  IV,  1867,  p.  86,  pi.  11.  figs.  12, 13, 18-21. 
Loc,  Albany  and  Schoharie  counties,  New  York. 

tropheodonta  demissa  (Conrad).  Middle  and  Upper  Devonian. 

Strophomena  deniissa  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842,  p. 
258,  pi.  14,  fig.  14.— Rogers,  Geol.  Pennsylvania,  II,  1858,  p.  827,  fig.  666.— 
Billings,  Canadian  Jour.  Sci.  Arts,  2d  ser.,  VI,  1861,  p.  341,  figs.  116-118;— 
Geol.  Canada,  1863,  p.  :^7,  figs.  377a-d. 

Strophodonta  diiuosa(f )  Owen,  Geol.  Survey  Wisconsin,  Iowa,  and  .Minnesota, 
1852,  tab.  3A,  fig.  14.  [See  specimens  in  U.  S.  Nat.  Mus.,  Cat.  Invert.  Foss., 
17917.] 

Strophomena  (Strophodonta)  demissa  Hall,  Tenth  Rep  N.  Y.  State  Cah.  Nat. 
Hist.,  1857,  p.  137,  fig.  1.— Meek,  Trans.  Chicago  Acad.  Sci.,  I,  1868,  p.  87, 
figs.  6a-c. 

Strophomena  (Strophodonta)  subdemissa  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat. 
Hist.,  1857,  p.  145.— Meek  (non  Hall),  Trans.  Chicago  Acad.  Sci.,  1, 1868,  p.  88, 
pi.  13,  fig.  7. 

Strophodonta  demissa  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  495,  pi.  3,  fig.  5; — 
Pal.  New  York,  IV,  1867,  p.  81,  pi.  11,  figs.  14-17  J  pi.  12,  figs.  1-5.— Nicholson, 
Pal.  Prov.  Ontario,  1873,  p.  65. — White,  Second  Ann.  Rep.  Indiana  Bureau  of 
Statistics  and  Geol.,  1880,  p.  500,  pi.  4,  figs.  6,  7;— Tenth  Rep.  Indiana  State 
Geol.,  1881,  p.  132,  pi.  4,  figs.  6,  7.— Whitfield,  Geol.  Wisconsin,  IV,  1882,  p. 
327,  pi.  25,  fig.  18.— Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  45, 
figs.  7-12.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  118,  pi.  2,  fig.9.— 
Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p. 
143,  pi.  18,  figs.  10-16;  pi.  33,  fig.  22.— Whiteavea,  Cont.  Canadian  Pal.,  I, 
1891,  p.  219.— Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  70,  pi.  39,  fig.  7. 

Stropheodonta  demissa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pi.  14, 
figs.  7-12. 

Loc,  New  York;  Pennsylvania;  Ohio;  Indiana;  Kentucky;  Illinois;  Iowa;  Wis- 
consin ;  Ontario ;  Mackenzie  and  Athabanca  rivers,  Canada ;  Eureka  district, 
Nevada. 

tropheodonta  demiMa  imitata  Wincbell.  Hamilton  (Dev.). 

Strophodonta  imitata  A.  Winchell,  Rep.  Lower  Peninsula  Michigan,  1866,  p.  93. 
Loe.  Grand  Traverse  region,  Michigan. 


12  SYNOPSIS   OP   AMERICAN  FOBBIIj  x.^ 

cropheodonta  erratioa  A.  Winchell.  flamilton  (Dev.). 

Strophodonta  eiratica  and  varieties  solidicoeta  and  fiflsicosta  A.  Winchell,  Rep. 

Lower  Peninsula  Michigan,  1866,  p.  93. 
Loc,  Grand  Traverse  region,  Michigan. 
Ohe.  This  species  may  prove  to  be  only  a  local  variation  of  8.  eostete  Owen. 

Stropheodonta  feildeni  Etberidge.  f  Lower  DeTonian. 

strophodonta  feildeni  Etberidge,  Quart.  Jour.  Geol.  Soo.  London,  XXXIY,  1878, 

p.  598,  pi.  25,  fig.  4. 
Loc,  Cape  Hilgard,  lat.  79^  41'. 
Ob$,  Since  this  species  is  very  closely  related  to  S.  magnifioa  of  the  Oiiakaoy 

sandstone  the  horizon  is  probably  Lower  Devonian. 

Stropheodonta  g^tea  (Billings).  Lower  Devonian. 

Strophomena  galatea  Billings,  Pal.  Fossils,  II,  1874,  p.  20,  fig.  9. 
Loe,  Indian  Cove,  Gasp^,  Can&da. 

Stropheodonta  (t)  genionlata  (Shaler).  Anticosti  (Sil.). 

Braohyprion  geniculatum  Shaler,  Bull.  Mns.  Comp.  Zool.,  4,  1805,  p.  63. 
Loo,  Near  Southwest  Point,  Anticosti. 

Stropheodonta  (t)  gilpeni  (Dawson).  Upper  Arisaig  (SiL). 

Strophomena  gilpeni  Dawson,  Canadian  Nat.  Geol.,  n.  ser.,  IX,  1880,  p.  34L 
Loc.  Nova  Scotia,  Canada. 

Stropheodonta  hemispherioa  Hall.  Upper  H  elderberg  (Dev.) 

strophomena  (Strophodonta)  hemispherica  Hall,  Tenth  Rep.  N.  Y.  State  Cab. 
Nat.  Hist.,  1857,  p.  113. 

Strophodonta  hemispherica  Hall,  Pal.  New  York,  IV,  1867,  p.  90,  pi.  13,  figs.  12, 
13;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  45,  fig.  23.— Nettelroth,  Ken- 
tucky Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  144,  pi.  18,  figs.  4-6. 

Lo<:  New  York;  Ohio;  Indiana;  Kentucky;  Ontario. 

Stropheodonta  insBquiradiata  Hall.  Upper  Helderberg  (Dev.). 

Strophomena  (Strophodonta)  intFquira<liata  Hall,  Tenth  Rep.  N.  Y.  State  Cab. 
Nat.  Hist.,  1857,  p.  113,  figs.  1-3. 

Strophomena  inuequistriata  Billings,  Canadian  Jour.  Scl.  Arts,  VI,  1861,  p.  338, 
fig.  113  ;--Geol.  Canada,1863,  p.  367,  fig.  375 ;— Pal.  Fossils,  11,1874,  p.  24,  flg.l3; 
pi.  2,  fig.  4;  p.  240. 

Strophodonta  insequiradiata  Hall,  Pal.  New  York,  IV,  1867,  p.  87,  pL  11,  figa.  24^1 ; 
pi.  12,  fig.  12;  pi.  13,  figs.  6-11 ;— Second  Ann.  Rep.  N.  Y.  StateGeoL,  1883,  pi.  45, 
figs.  13, 14.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  120,  pL  11,  fig.  11, 

Stropheodonta  intequiradiata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Ft.  1, 1892, 
pi.  14,  figs.  13, 14. 

Loc.  Albany  and  Schoharie  counties.  New  York;  Columbus,  Ohio;  Enreka  dis- 
trict, Nevada;  Gasp^  Bay,  Canada. 

Stropheodonta  insBqaistriata  (Conrad).     Oomiferous  to  Hamilton  (Dev.). 

Strophomena  insequistriata  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842, 
p.  254,  pi.  14,  fig.  2.— Hall,  Geol.  N.  Y. ;  Rep.  Fourth  Diet.,  1843,  p.  200,  fig.  4.— 
Billings,  Canadian  Jour.  Sci.  Arts,  VI,  1861,  p.  338,  figs.  113, 114;— Geol.  Can- 
ada, 1863,  p.  367,  fig.  375. 

Strophomena  (Strophodonta)  insequistriata  Hall,  Tenth  Rep.  N.  Y.  State  Cab. 
Nat.  Hist.,  1857,  p.  142. 

Strophodonta  inicquistriata  Hall,  Pal.  New  York,  IV,  1867,  p.  93,  pi.  12,  figs.  6-8; 
p.  106,  pL  18,  fig.  2 ;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  45,  figs.  1-6.— 
Nettelroth,  Kentucky  FossU  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p. 
145,  pi.  17,  figs.  10,  11. 
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tropheodonta  infleqiiiBtriata  (Conrad) — Coutinued. 

Stropheodonta  (Douvillina)  iusequistriata  Hall  aud  Clarke,  Pal.  New  York,  VIII, 
Pt.  I,  1892,  p.  289,  pi.  14,  tigs.  1-6;  pi.  15B,  fig.  9. 

Xoo.  Caledonia,  Moscow,  Darieu,  etc.,  New  York;  Ontario,  Canada;  Milwau- 
kee, Wisconsin ;  Falls  of  Ohio. 

tropheodonta  indenta  (Conrad).  Lower  Helderberg  (Dev.)* 

Lieptsena  indenta  Conrad,  Second  Ann.  Rep.  N.  Y.  Geol.  Survey,  1838,  pp.  112, 117. 
Strophomena  indenta  Billings,  Proc.  Portland  Soc.  Nat.  Hist.,  1863,  p.  109,  pi.  3, 

fig.  3. 
Strophodonta  indenta  Miller,  American  Pal.  Fossils,  1877,  p.  135. 
2^.  ''Helderberg  Mountains,'' New  York;  Square  Lake,  Maine;  Gasp^,  Canada. 

bropheodonta  interstrialis  (Phillips).  Middle  Devonian. 

Orthis  interstrialis  Phillips,  Pal.  Foss.  Cornw.  and  W.  Somerset,  1841,  p.  61,  pi. 

26,  fig.  103. 
Strophodonta  intorntrialis  Whiteaves,  Cont.  Canadian  Pal.,  I,  1892,  p.  286,  pi. 

37,  fig.  6. 
Loo,  Europe;  Lake  Winnipegosis,  Canada. 

tropheodonta  interstrialis  ( Vanuxem).  Ithaca  (Dev.). 

Btrophomena  interstrialis  Vanuxem  (non  Phillips),  Geol.  N,  Y. ;  Kep.  Third  Dist. 

1842,  p.  174,  fig.  1. 
Btrophodouta  mucronata  Hall,  Pal.  New  York,  IV)  1867,  p.  Ill,  pL  15,  figs.  13, 14. 
Loe,  Ithaca,  Elmira,  Bath,  etc..  New  York. 
Ohs,  My  attention  was  directed  to  the  above  synonymy  by  Professor  Williams 

and  as  well  that  of  S.  mucronata  Conrad  (non  Hall;. 

tropheodonta  iowaensis  Oweu.  f  Upper  Devoniaii. 

Strophodonta  iowensis  Owen,  Geol.  Survey  Wisconsin,  Iowa,  and  Minnesota, 

1852,  p.  585. 
Loc.  Pine  Creek,  near  Rockford,  Iowa. 

tropheodonta  irene  (Billings).  Upper  Helderberg  (Dev.). 

Strophomena  irene  Billings,  Pal.  Fossils,  II,  1874,  p.  27,  pi.  2,  fig.  5. 
Stropheodonta  (Leptostrophia)  irene  Hall  and  Clarke,  PaL  New  York,  VIII,  Pt.  I, 

1892,  p.  288. 
Loc,  Grand  Greve,  Gasp^  Bay,  Canada. 

tropheodonta  jnnia  Hall.  Hamilton  (Dev.). 

Strophomena  (Strophodonta)  textilis  Hall  (non  1852),  Tenth  Rep.  N.  Y.  State 

Cab.  Nat.  Hist.,  1857,  p.  141,  figs.  1-3. 
Strophodonta  textUis  HaU,  Pal.  New  York,  IV,  1867,  p.  108,  pi.  18,  figs.  3, 4. 
Strophodonta  junia  Hall,  Ibidem,  1867,  corrigenda; — Second  Ann.  Rep.  N.  Y. 

State  Geologist,  1883,  pi.  46,  fig.  16. 
Stropheodonta  (Leptostrophia)  jnnia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt. 

I,  1892,  p.  288,  pi.  15,  fig.  16. 
Loc,  York,  Moscow,  Darien,  etc..  New  York. 

Stropheodonta  kemperi  Swallow.  Hamilton  (Dev.). 

Strophodonta  kemperi  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  1, 1860,  p.  636. 
Loc.  Callaway  County,  Missouri. 

}tropheodonta(t)  leda  (Billings).  Anticosti  (Sil.). 

Strophomena  leda  Billings,  Canadian  Nat.  and  Geol.,  V,  1860,  p.  55,  figs.  2,3; — 
Pal.  Fossils,  1, 1862,  p.  120,  figs.  98,  99;— Geol.  Canada,  1863,  p.  311,  fig.  316. 
Brachyprion  leda  Shaler,  Bull.  Mus.  Comp.  Zool.,  4,  1865,  p.  63. 
Stropheodonta  leda  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  288. 
Bafinesquina  leda  Whiteaves,  Pal.  Foss.  Ill,  Pt.  HI,  1897,  p.  172. 
Loc,  East  Point,  Anticosti,  Lake  Winnepeg,  Manitoba. 
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Stropheodonta  linr,klgni  HalL  Oriskany  (Dev.) . 

Stropbodonta  lincklseni  Uall,  Tenth  Rep.  X.  T.  State  Cab.  Nat.  Hist.,  1857,  {►. 

55;— Pal.  New  York,  III,  ISoO,  p.  415,  pi.  93,  figs.  2,  3. 
Loe.  Albany  and  Schoharie  counties.  New  York. 

Stropheodonta  maera  (Winchell  and  Marcj).  Niagara  (Sil.>  « 

Struphomena  macra  W.  and  M.,  Mem.  Boston  Soe.  Nat.  Hist.,  I,  1865,  p.  91. 

Hall,  Twentieth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  181^,  p.  382. 
Loc.  Probably  near  Chicago,  Ulin«>i8. 

Stropheodonta  macrostrmta  ( W;Ueott).  Lower  Devonians  . 

ChonetcH  macrvK^triata  Waleott,  Mon.  U.  S.  Geol.  Surrey,  XUI,  1884,  p.  126,  j^L 

2,  tig.  13:  pi.  13,  fig.  14. 
Lac.  Eareka  district.  Nerada. 
Ob9.  The  type  material  proves  it  to  be  a  Stropheodonta. 

Stropheodonta  magnifica  HalL  Oriskany  (Dev. 

Strophodonta  magnifica  Hall.  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857, 

54:— Pal.  New  York.  Ill,  1859.  pp.  414,  482,  pi.  93,  fig.  4;  pi.  »l,  fig.  2; 

95,  fij;.  8:  pi.  SK>A,  figs.  15-19;— Seeond  Ann.  Rep.  N.  Y.  State  GeoL,  1883, 

44,  figs.  27,  28. 
Strophomena  ma|j:nific:ft  BiUings,  Canadian  Joor.  Sci.  Arts,  TI,  1861,  p.  348  ^ 

G«  ol.  Canada.  18l>:^.  p.  961,  fig.  46S. 
Stropheodonta  (Leptostrophia)  magnifica  Hall  and  Clarke,  Pal.  New  Y'ork,  VH 

Pt.  I.  1892,  p.  288,  pi.  13.  tigs.  27,  28. 
Loc,  Albany  and  Schoharie  counties.  New  York:  Cumberland,  Maryland;  co 

of  Haldimand,  Ontario,  Canada. 

Stropheodonta  magniventer  Hall.  Oriskaiiy  (I>ev^_  ). 

Strophodonta  magniTentra  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  lSi"^'7, 

p.  M;— t>al.  New  York.  Ill,  1H59,  p.  411.  pi.  92,  figs.  2,  3;  pL  95,  fig.  ^  ^ 

Second  Ann.  Rep.  N.  Y.  State  GeoL,  18K^,  pi.  44.  figs.  25,  26. 

Strophomena  magniventra  Billings,  Canadian  Jonr.  Sci.  Art«,  VI,  1861,  p.  349  ^ 

Geol.  Canada,  1863,  p.  961.  fig.  469:— Pal.  Fossils,  II,  1874,  p.  22,  figs. 
and  pi.  2.  fig.  2. 

Stropheodonta  (Leptostrophia)  magniventra   Hall  and  Clarke,  Pal.  New  Yt 
VIII,  Pt.  I.  1892,  p.  288,  pi.  13.  tigs.  25,  26. 

Loc.  Albany  and  Schoharie  counties.  New  York:  Cayuga,  Ontario,  apd  Gi 
Bay,  Canada. 

Stropheodonta  mncnmata  (Conrad).  Portage  and  Cbemang  (Dev —  )• 

Struphomena  mncronata  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII, 

p.  257,  pi.  14,  tig.  10. 
Strophomena  interstrialis  Hall,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1K13,  p.  266,  fig. 
Strophodonta  cayuta  Hall,  Pal.  New  York,  IV,  1867,  p.  110.  pi.  19,  figs.  1-5;- 

Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  46,  tigs.  18,  19. 
Stropheodonta  (Doavillina)  caynta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt 

1892,  p.  289,  pi.  15,  figs.  18,  19:  pi.  15B,  figs.  7,  8;  Pt,  U,  1885,  pi.  »4,  fig.  K 
Loc.  Steaben  County,  New  York. 
Oht.  See  8.  interstrialis. 

Stropheodonta  navalis  Swallow.  Hauiilton  (Dev.)^ 

Strophodonta  navalis,  cymbiformis,  siibcymbiformis,  and  altidorsata  Swallow^ 
Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  pp.  635,  636.  637. 

Stropho<lonta  cymbiformis  Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  74. 

Loc.  Callaway  County,  Missouri. 

Ob9.  The  ten  species  of  Stropheodonta  described  in  this  transaction  by  Swallow 
are  ull  from  one  locality  and  appear  to  be  nothing  more  than  pecnliar  A'ari- 
ations  of  S.  demiasa  Conrad.    No  other  locality  is  known  where  a 
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tropheodonta  navalis  Swallow — Continued. 

of  Brachiopoda  has  taken  on  as  many  yariations  as  has  S.  demissa  in  the 
vicinity  of  Fulton,  Missouri.  Mr.  D.  K.  Greger  has  furnished  the  writer  over 
one  hondred  examples  of  this  species  and  no  two  are  exactly  alike.  Swal- 
low's ten  species  are  here  reduced  to  three  and  one  variety :  8.  navalis  and 
var.  booneusisy  S.  kemperi,  and  S.  callawayensis. 

Keyes  (Geol.  Survey  Missouri,  V,  1895)  regards  S.  navalis,  callawayensis, 
quadrata,  and  sequicostata  as  synonyms  for  S.  demissa,  while  S.  cymbi- 
formis,  snbcymbiformis,  kemperi,  inflexa,  and  boonensis  are  regarded  by  him 
as  but  one  species,  S.  cymbiformis.  S.  altidorsata  is  regarded  as  ''insuffi- 
ciently described. '' 

aropheodonta  navalis  boonensiB  Swallow.  Hamilton  (Dev.). 

Strophodonta  booensis  and  inflexa  Swallow  Trans.  St.  Louis  Acad.  Sci.,  I,  1860, 

pp.  637,  638. 
Lac.  Callaway  County,  Missouri. 

tropheodonta  nearpassi  Barrett.  Coralline  limestone  (SiL). 

Leptsena Hall,  Pal.  New  York,  II,  1852,  pi.  74,  fig.  3. 

Strophodonta  nearpassi  Barrett,  American  Jour.  Sci.,  3d  ser.,  XV,  1878,  p.  372. 
Lac,  Near  Port  Jervis,  New  York. 

tropheodonta  parva  Owen.  Hamilton  (Dev.). 

Strophodonta  parva  Owen,  Geol.  Survey  Wisconsin,  Iowa,  and  Minnesota,  1852, 

p.  584,  pi.  3 A,  fig.  9. 
Lac,  New  Buffalo,  Iowa. 
Oh9.  This  may  prove  to  be  young  S.  demissa. 

tropheodonta  parva  Hall.  Upper  Helderbeig  (Dev.). 

Strophodonta  parva  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p. 

37;— Pal.  New  York,  IV,  1867,  p.  85,  pi.  11,  figs.  5,  11. 
Lac,  Albany  and  Schoharie  counties,  New  York. 

tropheodonta  patenoni  Hall.  Oriskany  to  Gorniferons  (Dev.). 

Strophomena  (Strophodonta)  patersoni  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat. 

Hist.,  1857,  p.  114,  figs.  1-5. 
Strophomena  f  patersoni  Billings,  Canadian  Jour.  Sci.  Arts,  2d  ser.,  VI,  1861, 

p.  340,  fig.  115. 
Strophomena  pat«rsoni  Billings,  Oeol.  Canada,  1863,  p.  367,  fig.  374. — Nicholson, 

Pal.  Prov.  Ontario,  1873,  p.  67. 
Strophodonta  patersoni  Hall,  Pal.  New  York,  IV,  1867,  p.  89,  pi.  12,  figs.  9-11; 

pi.  13,  figs.  1-5;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  45,  fig.  15.— 

Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  119. 
Stropheodonta  patersoni  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  14, 

fig.  15. 
Lac.  Schoharie,  Stafibrd,  Williamsville,  etc..  New  York;  Columbus,  Ohio;  Bake- 

oven,  Illinois;   Eureka  district,  Nevada;   county  of  Haldimand,  Ontario, 

Canada. 

tropheodonta  perplana  (Conrad).     Upper  Helderberg-Chemung  (Dev.). 

Strophomena  perplana  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,VIII,1842,  p. 
257,  pi.  14,  fig.  11.— Rogers,  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  827,  fig.  665.— 
Billings,  Canadian  Jour.  Sci.  Arts,  2d  ser.,  VI,  1861,  p.  343; — Proc.  Portland 
Soc.  Nat.  Hist.,  1863,  p.  109.— Nicholson,  Pal.  Prov.  Ontario,  1873,  p.  64. 

Strophomena  delthyris  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1843 
p.  268,  pi.  14,  fig.  19. 

Strophomena  pluristriata  Conrad,  Ibidem,  1842,  p.  259. 

Strophomena  crenistria  Hall,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  171,  fig.  4. 


426  SYNOPSIS   OF   AMERICAN   FOSSIL    BRACIIIOPODA.  [bull.  87. 

Stropheodonta  perplana  (Conrad) — Contiuued. 

Strophomeua  (Strophodonta)  crenistria  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat. 

Hist.,  1857,  p.  111. 
Strophomena  (Strophodouta)  fragilis  Hall,  Ibidem,  1857,  p.  143. 
Strophodonta  fragilis  Hall,  Geol.  Iowa,  I,  Pt.  II,  1858,  p.  496,  pi.  3,  fig.  6. 
Strophodonta  perplana  Hall,  Pal.  New  York,  IV,  1867,  pp.  92,  98,  pi.  11,  fig.  22; 

pi.  12,  figs.  13-15;  pi.  17,  fig.  1. — Hathbnn,  Proc.  Boston  Soc.  Nat.  Hist.,  XX, 

1879,  p.  25.— Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  46,  figs. 

2-15.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  120,  pi.  13,  fig.  11. — 

Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Surrey,  1889,  p. 

147,  pi.  18,  fig.  17. — Beecher,  American  Jour.  Sci.,  3d  ser.,  XLI,  1891,  p.  357,. 

pi.  17,  fig.  17.— Whiteaves,  Cont.  Canadian  Pal.,  I,  1891,  p.  220. 
Stropheodonta  (Leptostrophia)  perplana  Hull  and  Clarke,  Pal.  New  York,  VIII, 

Pt.  I,  1892,  p.  288,  pi.  15,  figs.  2-13. 
Loc.  New  York;  Pennsylvania;  Maryland;  Ohio;  Indiana;  Kentucky;  Illinois; 

Iowa;  Wisconsin;  Eureka  district,  Nevada;  Square  Lake,  Maine;  Ontario 

and  Peace  River,  Canada;  Rio  Maecuru  and  Rio  Curua,  Province  of  Para, 

Brazil. 

Stropheodonta  perplana  nervosa  Hall.  Portage  and  Ohemong  (Dev.)« 

Strophomena  nervosa  Hall,  Geul.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  266,  fig.  1. 
Strophodonta  perplana  var.  nervosa  Hall,  Pal.  New  York,  IV,  1867,  p.  113,  pi. 

19,  figs.  13-16;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883, pi.  46,  fig.  17. 
Stropheodonta  perplana  var.  nervosa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt. 

I,  1892,  figs.  14, 15, 17. 
Loc.  Ithaca,  Bath,  Campbelltown,  etc..  New  York. 

Stropheodonta  perplana  tulliennji  Williams.  Tally  (Dev.)* 

Strophodonta  perplana  var.  tulliensis  Williams,  Bull.  Geol.  Soc.  America,  1, 1890, 

p.  493,  pi.  12,  figs.  1-4. 
Loc.  Cuyler,  New  York.  * 

Stropheodonta  planulata  Hall.  Lower  Helderberg  (Dev.). 

Strophodonta  planulata  Hall,  Pal.  New  York,  III,  1859,  p.  184,  pi.  16,  figs.  9-12. 
Loc.  Schoharie,  Dryhill,  and  Litchfield,  New  York. 

Stropheodonta  plicata  Hall.  Hamilton  (Dev.). 

Strophodonta  plicata  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p. 

90;— Pal.  New  York,  IV,  1867,  p.  114.— Nettelroth,  Kentucky  Fossil  Shells, 

Mem.  Kentucky  Geol.  Survey,  1889,  p.  149. 
Tak,  Iowa  City  and  Independence,  Iowa;  Thedford,  Ontario;  Falls  of  Ohio. 

Stropheodonta  prisca  Hall.  Clinton  (SiL). 

stropheodonta  prisca  Hall,  Pal.  New  York,  II,  1852,  p.  63,  pi.  21,  fig.  9. 
Loc.  Kirkland,  Oneida  County,  New  York. 

Stropheodonta  profiinda  Hall.  Clinton  and  Niagara  (SiL). 

Lepticna  profunda  Hall,  Pal.  New  York,  II,  1852,  p.  61,  pi.  21,  figs.  4,  5. 

Strophomeua  profunda  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859, 
p.  82. 

Strophomena  niagarensis  ^Vinchell  and  Marcy,  Mem.  Boston  Soc.  Nat.  Hist.,  I, 
1865,  p.  92,  pi.  2,  fig.  9. 

Strophodonta  profunda  Hall,  Twentieth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1867, 
pp.  369,  392,  pi.  13,  figs.  3,  4;— Twenty-eighth  Rep.  N.  Y.  Stat©  Mas.  Nat 
Hist.,  1879,  p.  151,  pi.  23,  figs.  9,  10;— Eleventh  Rep.  Indiana  State  Oeol., 
1882,  p.  289,  pi.  23,  figs.  9,  10;  pi.  27,  fig.  18;— Second  Ann.  Rep.  N.  Y.  State 
Geol.,  1883,  pi.  44,  figs.  1-5  (f  figs.  19.  20).— Nettelroth,  Kentacky  Fossil 
Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  148,  pi.  29,  fig.  26;  pl.17,  figs. 
20,21. 
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Stropheodonta  profanda  Hall — Continued. 

StTopfaeodonta  (Brachyprion)  profunda  Hall  and  Clarke,  Pal.  New  York,  VIII, 
Pt.  I,  1892,  pi.  13,  figs.  1-5  (  f  19,  20) ;  pi.  20,  figs.  29-31 ;  Pt.  11,  1895,  pi.  84, 
fig.  12. 

Loe.  Lockport,  New  York;  Waldron,  Indiana;  Bridgeport,  Illinois;  Racine, 
Wisconsin;  Louisville,  Kentucky. 

Stroplieodonta  textilis  Hall.  Coralline  (Sil.). 

Stropheodonta  textilis  HaB,  Pal.  New  York,  II,  1852,  p.  327,  pi.  74,  fig.  6. 
Stropheodonta  (Leptostrophia)  textilis  Hall  and  Clarke,  Pal.  New  York,  VIII, 

Pt.  I,  1892,  p.  288. 
Lac.  Schoharie,  New  York. 

Stropheodonta  tnllia  (Billings).  Upper  Helderberg  (Dev.). 

Strophomena  tullia  Billings,  Pal.  Fossils,  II,  1874,  p.  29,  pi.  2,  fig.  6. 
Stropheodonta  (Leptostrophia)  tnllia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt. 

1, 1892,  p.  288. 
Loe,  Mount  Joli  and  Split  Rock,  Perc4,  Canada. 

Stropheodonta  variabilis  Oalvin.  Chemung  (Dev.). 

Strophodonta  variabilis  Calvin,  Bull.  U.  S.  Geol.  Geogr.  Survey  Terr.,  JV,  1878, 

p.  727. 
Stropheodonta  variabilis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p. 

289,  pi.  15B,  figs.  4-6. 
Loc,  Independence,  Iowa;  Naples,  New  York. 

Stropheodonta  varistriata  (Conrad).  Lower  Helderberg  (Dev.). 

Strophomena  varistriata  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842, 

p.  255,  pi.  14,  fig,  6.— BiUings,  Pal.  Fossils,  II,  1874,  p.  26,  pi.  2,  fig.  3. 
Strophomena  rectilateris  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1812, 

p.  255,  pi.  14,  fig.  7. 
Strophomena  impressa  Conrad,  Ibidem,  1842,  p.  255. 
Strophodonta  varistriata  Hall,  Pal.  New  York,  III,  1859,  p.  180,  pi.  8,  figs.  1-16; 

pi.  16,  figs.  1-8;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  44,  figs.  6-16 

(ffigs.  21,  22). 
Stropheodonta  (Brachyprion)  varistriata  Hall  and  Clarke,  Pal.  New  York,  VIII, 

Pt.  I,  1892,  pi.  13,  figs.  6-16,  21,  22. 
Loe,  Albany  and  Schoharie  counties,  New  York;  Dalhousie,  New  Brunswick, 

and  Gasp^,  Canada. 

Stropheodonta  varistriata  arata  HaH.  Lower  Helderberg  (Dev.). 

Strophodonta  varistriata  var.  arata  Hall,  Pal.  New  York,  III,  18.59,  p.  183,  pi.  18, 
fig.  1;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  44,  figs.  17, 18. 

Stropheodonta  varistriata  var.  arata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt. 
I,  1892,  pi.  13,  figs.  17, 18. 

Loc,  Hndson  and  Albany  counties.  New  York;  Arisaig,  Nova  Scotia  (Ami). 

Stropheodonta  vascnlaria  Hall.  Oriskany  (Dev.). 

Strophodonta  vascnlaria  Hall,  Pal.  New  York,  III,  1859,  p.  412,  pi.  92,  fig.  4; 

pi.  95,  fig.  10  rt  pi.  93,  fig.  2). 
Loc,  Albany  County,  New  York. 

Stropheodonta  (!)  ventrioosa  (Shaler).  Auticosti  (Sil.). 

Brachyprion  ventricosa  Shaler,  Bull.  Mus.  Comp.  Zool.,  4,  1865,  p.  63. 
Loc,  Southwest  Point,  Auticosti. 

Strophodonta  sequicostata  Swa]low=S.  caUawayensis. 
Strophodonta  altidorsata  Swallow =S.  navalis. 
Strophodonta  ampla  Hall=Strophonel1a  ampla. 
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Strophodonta  boonensis  SwallowsS.  navalis  boonensis. 
Strophodonta  csBlata  Hall=Strophonella  cselata. 
Strophodonta  cavambona  nall=StrophoDella  cavnmbona. 
Strophodonta  caynta  Hall=:Stopheodonta  macronata. 
Strophodonta  cymbiformis  Swallow=S.  navalis. 
Strophodonta  oxilis  Galvin=Stropheodonta  calvini. 
Strophodonta  fragilis  Hall=S.  perplana. 
Strophodonta  geniculata  HalI=Strophonella  genicalata. 
Strophodonta  headleyana  Hall=Strophonella  headleyana. 
Strophodonta  hybrida  Hall  and  Whitfield =Strophonella  reversa. 
Strophodonta  imitata  A.  Winchell=S.  demissa  imitata. 
Strophodonta  inflexa  Swallow =S.  navalis  boonensis. 
Strophodonta  intermedia  Hall=Hipparionyx  proximns. 
Strophodonta  leaven worthana  Hall=Strophonella  leaven worthana. 
Strophodonta  mucronata  Hall=S.  interstrialis. 
Strophodonta  nacrea  Hall=Pholidostrophia  iowaensis. 
Strophodonta  pnnctulifera  Hall=Strophonella  punctnlifera. 
Strophodonta  qnadrata  Swallow=S.  callawayensis. 
Strophodonta  quadrata  Calvin  (non  Swallow) =S.  calvini 
Strophodonta  reversa  Hall=Strophonella  reversa. 
Strophodonta  striata  Hall=Strophonella  striata. 
Strophodonta  siibcymbitbrmis  Swallow=S.  navalis. 
Strophodonta  subdemissa  Hall=S.  demissa. 
Strophodonta  textilis  Hall,  1857  (not  1852)=S.  junia. 

STROPHOMEHA  (Eafinesqne)  Blainville.    Genotype  S.  mgosa  Blainv. 

Strophoniena  Blainville,  Manuel  de  Malaoologie  et  Couchyliologie,  1, 18%,  p.  513, 
pi.  53,  fig.  2. — Defrance,  Dictionnaire  des  Sciences  Natarelles,  LI,  1827,  p.  151 
and  atlas. — King,  Mon.  Permian  Fossils,  Pal.  Soc,  1850,  p.  103. — Meek  (par- 
tim),  Pal.  Ohio,  I,  1873,  p.  73.— (Ehlert,  Fischer's. Manuel  de  Conchyliologie, 
1887,  p.  1281.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  245.— 
Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  384. — Hall 
and  Clarke,  Eleventh  Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  283. 

Strophonienes  Rafinesque,  Desc.  Remarkable  Objects  in  the  Cabinet  of  Professor 
Ratinesque,  1831,  p.  4. 

Hemipronitcs  Meek  and  Hay  den.  Pal.  Upper  Missouri,  Smithsonian  Cent,  to 
Knowl.  XIV,  172,  1864,  p.  24.— Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875, 
p.  41. 

Oh8.  This  genus  is  characteristic  of  the  Ordovician,  and  probably  does  not 
extend  into  the  Silurian,  where  Orthothetes  replaces  Strophomena.  A  num- 
ber of  Silurian  species  are  still  left  under  Strophomena  since  their  generic 
characters  are  unknown. 

Strophomena  acantUoptera  Whiteaves=Stropbeodonta  acanthoptera. 
Strophomena  acutiradiata  na]l=Chonetes  acutiradiatus. 
Strophomena  altemata  Emmons=Bafinesqninaalternata. 
Strophomena  altemata  fracta  Meek=Kafinesqnina  alternata  fracta. 
Strophomena  alternata  loxorhytis  Meek=Kafinesquina  alternata  lox- 

orhytis. 
Strophomena  alternlstriata  Hall=Bafinesqnina  alternata  altemistriata. 
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Strophomena  (?)  alterniradiata  SUaler.  Auticosti  (Sil.). 

Strophomena  alterniradiata  Shaler,  Bull.  Mus.  Comp.  Zoo].,  4,  1865,  p.  63. 
Loc.  Southwest  Point,  Anticosti. 

Strophomena  ampla  Hall=StrophoQella  ampla. 
Strophomena  anologa  Davidson,  1863=Leptaena  rhomboidalis. 
Strophomena  an^lata  Owen=Baflnesquina  alternata. 
Strophomena  anticostiensis  Shaler=BaflnesquiDa  alternata. 
Strophomena  (!)  antiqnata  Sowerby.  Anticosti  (Sil.). 

Strophomena  antiquata  Sowerby,  Murchison's  Silurian  System,  1839. — Billings, 

Pal.  Fossils,  I,  1862,  p.  129,  fig.  107. 
Loc,  Europe ;  Antic^Mti ;  forks  of  the  Chatts  River,  Gasp^. 
Ohs,  This  identification  is  doubtful. 

Strophomena  approximata  (James).  Lorraine  (Ord.)« 

Streptorhynohus  approximata  James,  The  Paleontologist,  5,  1881,  p.  43;  2,  1878, 

p.  15. 
Loc,  Dearborn  County,  Indiana. 
ObB,  Not  define<l  so  as  to  be  recognizable. 

Strophomena    arctostriata    Hall=zOrthothetes   chemnngensis   arctos- 
triatus. 

Strophomena  (?)  arcnata  Shaler.  Anticosti  (Sil.). 

Strophomena  arcuata  Shaler,  Bull.  Mus.  Comp.  Zool.,  4,  1865,  p.  62. 
Loc,  Ellis  Bay,  Anticosti. 

Strophomena  (!)  arethnsa  Billings.  Lorraine  (Ord.). 

strophomena  arethusa  Billings,  Pal.  Fossils,  I,  1862,  p.  132. 
Loe.  Observation  Cape,  Anticosti. 

Strophomena  atava  Matthew x=Bafinesqmna  atava. 
Strophomena  aurora  Billing8=Eafinesquina  aurora. 
Strophomena  bi^rcata  Hall=Orthothetes  chemungensis. 

Strophomena  billingsi  Winchell  and  Schuchert.  Trenton  (Ord.). 

Strophomena  recta  BiUings  (non  Conrad),  Pal.  Fossils,  I,  1862,  p.  130,  fig.  108. 
Strophomena  billingsi  W.  and  S.,  Minnesota  Geol.  Survey,  III,  1893,  p.  397,  fig. 

32.— Whiteaves,  Pal.  Foss.,  Ill,  Pt.  Ill,  1897,  p.  170. 
Loc,  Ottawa,  Canada;  St.  Paul,  Cannon  Falls,  and  Fountain,  Minnesota;  East 

Selkirk,  Manitoba. 

Strophomena  (!)  bipartita  Hall.  Coralline  (Sil.). 

Lept»na  bipartita  Hall,  Pal.  New  York,  II,  1852,  p.  326,  pi.  74,  tigs.  4, 5. 
Strophomena  bipartita  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  82. 
Loc.  Schoharie,  New  York. 

Strophomena  blainyillii  Billings =Stropheodonta  blaiuTillei. 
Strophomena  camerata  Conrad=Eafinesquiua  deltoidea. 

Strophomena  cardinaUs  (Whitfield).  Lorraine  (Ord.). 

StreptorhynchuB  cardinale  Whitfield,  Geol.  Wisconsin,  IV,  1882,  p.  261,  pi.  12, 

figs.  9, 10. 
Strophomena  cardinale  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  252. 
Loc.  Delafield,  Wisconsin. 

Strophomena  carinata  Conrad,  1838=Tropidoleptns  carinatus. 
Strophomena  carinata  Conrad,  1842  (non  1838)=Chonete8  coronatus. 
Strophomena  ceres  Billlngs=Eafliiesquina  ceres. 
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Stropbomena  cbemungensis  Ooiirad=Orthothete8  chemougensis. 
Strophomena  concava  nall=Stropbeodonta  concava. 
Strophomena  conradi  Hall  (1859)=Strophonella  conradL 

Strophomena  conradi  Hall  and  Clarke.  Trenton  (Ord.)^ 

Strophomena  conradi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1882,  p.  344^ 

pi.  9A,  fig.  3;  pi.  20,  figs.  32, 33. 
Lov,  Jacksonburg,  New  York. 

Strophomena  convexa  Owen=S.  iucurvata. 
Strophomena  comuta  Hall=Chonetes  cornutus. 
Strophomena  corrugata  Conrad =Stropheodonta  corrugata. 
Strophomena  crebristriata  Conrad=Stropbeodonta  crebristriata. 
Strophomena  crenistria  Hall=Stropheodonta  perplana. 

Strophomena  (1)  declivis  James.  Lorraine  (Ord.>  . 

Strophomena  declivis  James,  Cincinnati  Quart.  Jour.  Sci.,  I,  1874,  p.  240. 
Loc,  Boyds  Station,  Kentucky. 

Strophomena  deflecta  Conrad =Dinorthis  deflecta. 
Strophomena  deltbyris  Conrad =Stropheodonta  perplana. 
Strophomena  deltoidea  Conrad =Baflnesquina  deltoidea  and  E.  min- 

nesotaensis. 
Stropbomena  demissa  Conrad =Stropbeodonta  demissa. 
Strophomena  depressa  Yanuxem=Lept{ena  rhomboidalis. 
Strophomena  depressa  ventricosa  Hall=Lept8Bna  rhomboidalis  yen- 

tricosa. 

Strophomena  (?)  doneti  Salter.  Silurian. 

Strophomena  doneti  Salter,  Jour,  of  a  Voyage  in  Baffins  Bay  and  Barrow  Straits, 

1852. 
Loc,  Wellington  Channel. 

Strophomena  elegantula  Hall=Plectambonites  trausversalis. 
Strophomena  (1)  elliptica  Conrad.  Niagara  (Sil.). 

Strophomena  ell  iptica  Conrad,  Third  Ann.  Rep.  Greol.  Survey  New  York,  1839,  p.  64. 
I.oc.  Rochester,  New  York. 

Strophomena  (?)  elongata  Conrad.  Lower  Helderberg  (Dev.). 

Strophomena  elongata  Conrad,  Jour.  Acad.  Nat.  8ci.  Philadelphia,  VIII,  1842, 

p.  259. 
Loc,  Schoharie,  New  York. 

Strophomena  emaciata  Wiuchell  and  Schucbert.  Trenton  (Ord.). 

Strophomena  emaciata  W.  and  S.,  American  Geol.,  IX,  1892,  p.  287; — Minnesota 

Geol.  Survey,  III,  1893,  p.  399,  pi.  31,  figs.  22-24. 
Loc.  Near  Cannon  Falls,  Minnesota. 

Stropbomena  euglyphya  Conrad,  and  Roemer=Strophonella  panctuli- 

fera. 
Stropbomena  fasciata  Hall=Eafinesquina  fasciata. 
Strophomena  filitexta  Meek,  White,  and  Hall=S.  neglecta  or  S.  incur- 

vata. 

Strophomenes  flexilis  Kafinesque.  ^^  Limestone  of  Ohio.^ 

Same  paper  as  for  S.  levigata,  1831,  p.  4. 
Ohs.  Not  defined  so  as  to  be  recognizable. 
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Strophomena  flnctnosa  Billings.  Lorraine  (Ord.). 

Strophomena  flnctuosa  Billings,  Canadian  Nat.  Geol.,  V,  1860,  p.  57,  fig.  6;— Pal. 
Fossils,  I,  1862,  p.  123,  fig.  102;— Geol.  Canada,  1863,  p.  209,  fig.  207.— Hall 
and  Clarke,  Pal.  New*  York,  VIII,  Pt.  I,  1892,  p.  251,  pi.  IIA,  figs.  4, 5.— Win- 
chell  and  Schachert,  Minnesota  Geol.  Survey,  III,  1893,  p.  395,  pi.  31, 
figs.  14-17. 

Loc.  Charletoc  Point,  Anticosti;  Spring  Valley,  etc.,  Minnesota. 

Strophomena  fontinalis  Wliite=Dinorthis  fontinalis. 

Strophomena  fragilis  Hall=Stropheodonta  perplana. 

Strophomena  galatea  6illings=Stropheodonta  galatea. 

Strophomena  gibbosa  James =Lept£)ena  rhomboidalis. 

Strophomena  (1)  gibbosa  Conrad.  Upper  Helderberg  (Dev.). 

Strophomena  gibbosa  Conrad,  Fifth  Ann.  Rep.  Geol.  Survey  New  York,  1841,  p.  54. 
Loc.  Helderberg  Mountains,  New  York. 

Strophomena  gilpeni  Dawson=Stropheodonta  gilpeni. 
Strophomena  halli  Sardeson=Leptsena  charlottiie. 

Strophomena  hallie  Miller.  Utica  (Ord.). 

Streptorhynchus  ( f )  bailie  Miller,  Cincinnati  Quart.  Jour.  Sci.,  1, 1874,  p.  148,  figs. 

14-16. 
Streptorhynchus  ballanum  Miller,  North  American  Geol.  and  Pal.,  1889,  p.  378. 
Strophomena  bailie  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  252. 
Loc,  Cincinnati,  Ohio. 

Strophomena  hanoverensis  Foerste=Strophonella  striata. 
Strophomena  heenba  Billings.  Lorraine  (Ord.). 

Strophomena  hecuba  Billings,  Canadian  Nat.  Geol.,  V,  1860,  p.  60,  tig.  7 ; — Pal.  Fos- 
sils. I,  1862,  p.  126,  fig.  104;— Geol.  Canada,  1863,  p.  209,  fig.  206.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  252. 

Loc,  Anticosti. 

Strophomena  hemispherica  Hall=Stropheodonta  hemispherica. 
Strophomena  (1)  imbeoilis  Billings.  f  Galciferous  (Ord.). 

Strophomena  imbecilis  Billings,  Pal.  Fossils,  1, 1865,  p.  219. 
Loc,  Near  Portland  Creek,  Newfoundland. 

Strophomena  imbrex  6]11ings=Bafinesquina  imbrex. 
Strophomena  impressa  Conrad =Stropheodouta  varistriata. 
Strophomena  inipquiradiata  nall=Stropheodonta  insequiradiata. 
Strophomena  incrassata=Batiuesqaina  incrassata  and    R.  minneso- 
taensis. 

Strophomena  incurvata  (Shepard).  Trenton  (Ord.). 

Producta  incurvata  Shepard,  American  Jour.  Sci.,  XXXIV,  1838,  p.  144,  figs.  1,  2. 
Orthis  incurvata  Castelnau,  Essai  sur  le  Syst^me  Silurien  de  PAm^rique  Septen- 

trionale,  1843,  p.  38. 
Strophomena  convexa  Owen,  Geol.  Expl.  Iowa,  Wisconsin,  and  Illinois,  1844, 

p.  70,  pi.  XVII,  fig.  2. 
Lept«ena  filitexta  Hall,  Pal.  New  York,  I,  1847,  p.  Ill,  pi.  31B,  fig.  3. 
Strophomena  filitexta  Billings,  Canadian  Nat.  Geol.,  I,  1856,  p.  203,  figs.  1, 2. — 

Hall,  Twelfth  Rep.  N.  Y.  State  Cah.  Nat.  Hist.,  1859,  p.  70.— Billings,  Geol. 

Canada,  1863,  p.  164,  fig.  142.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I, 

1892,  p.  251,  pi.  9,  figs.  1-7;  pi.  9A,  figs.  11-14  (non  figs.  10, 15=8.  neglecta). 
Streptorhynchus  filitexta  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  39, 

figs.  1-7;  pi.  42,  figs.  11-14  (non  figs.  10,  15=  S.  neglecta). 
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Strophomena  incorvata  (Shepard) — Gontinaed. 

Strophomena  iDcarvata  Winohell  and  Schnchert,  Minnesota  G«ol.  Snrrey,  III, 
1893,  p.  385,  pi.  30,  figs.  3ft-40.— Whiteaves,  Pal.  Foaa.,  Ill,  Pt.  Ill,  1897,  p.  167. 

Loc,  New  York;  Kentacky;  Tennessee;  Misaoori;  Wisconsin;  Iowa;  Minne- 
sota; Manitoba;  Canada. 

Strophomena  inqaassa   Sardeson  =  Eafinesquina  minnesotaensis   in- 

quassa. 
Strophomena  interstrialis  Hall=Stropheodonta  mncronata. 
Strophomena  interstrialis  Yanuxem,  and  Hall=Stropheodonta  inter. 

strialis. 
Strophomena  irene  Billings=Stropheodonta  irene. 
Strophomena  ithacensis  Yaiiaxem=Atrypa  reticularis. 

Strophomena  (!)  julia  Billings.  Antdcosti  (Sil.). 

strophomena  jnlia  Billings,  Pal.  Fossils,  I,  1862,  p.  127,  fig.  105. 
Leptsena  jnlia  Shaler,  Bull.  Mus.  Comp.  Zool.,  4,  1865,  p.  65. 
Loc,  Anticosti. 

Strophomena  kingi  Whitfield =Bafinesqaina  kingi. 

Strophomena  IsBvis  Emmons.  Birdseye  (Ord.). 

Strophomena  laBvis  Emmons,  Geol.  New  York;  Rep.  Second  Dist.,  1842,  p.  385, 

fig.  972. 
Loc,  Great  Bend,  Jefi'erson  County,  New  York. 

Strophomena  lachrymosa  Conrad =Prodnctella  lachrymosa. 
Strophomena  leda  Billing8=Stropheodonta  leda. 
Strophomena  lepida  Hall=Pholidostrophia  iowaensis. 

Strophomenes  levigata  Baflnesque.  ^^  Kentacky  limestone.'- 

Enumeration  and  Account  of  Some  Remarkable  Natural  Objects  in  the  Cabinet 

of  Professor  Rafinesque,  1831,  p.  4. 
Ohs,  Not  defined  so  as  to  be  recognizable. 

Strophomena  lima  Conrad =Productel1a  lachrymosa  lima. 
Strophomena  liueata  Conrad =Chonetes  liueatus. 
Strophomena  macra  Winchell  and  Marcy=Stropheodonta  macra. 
Strophomena  magnifica  Billings=Stropheodonta  magnifica. 
Strophomena  maguiventra  Billings=Stropheodonta  magniventer. 
Strophomena  membranacea  Vanuxem=Productella  hirsuta. 
Strophomena  minnesotensis  Wiuche11=Eaftnesquina  minnesotaensis. 

Strophomena  (!)  minor  (Walcott).  Pogonip  (Ord.). 

Streptorhynchus  minor  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  75,  pi. 

11,  fig.  9. 
Loc.  Eureka  district,  Nevada. 

Strophomena  (!)  modesta  Conrad.  f  Clinton  (Sil.). 

strophomena  modesta  Conrad,  Third  Ann.  Rep.  N.  Y.  Geol.  Survey,  1839,  p.  64. 

Loo.  Rochester,  New  York. 

Ohs,  Compare  with  Plectambonites  sericea  and  P.  elegantula. 

Strophomena  mucronata  Hall  (non  Conrad)=Chonete8  mucronatns. 
Strophomena  mucronata  Conrad  (non  Hall  )=Stropheodonta  mucronata. 
Strophomena  nacrea  Hall=Pholidostrophia  iowaensis. 

Strophomena  (!)  nassula  Conrad.  Carboniferous. 

strophomena  nassula  Conrad,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  III,  1846,  p.  23. 
Loc,  Jersey  Shore,  Lycoming  County,  Pennsylvania. 
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Jtaropliomena  nasuta  Courad=RafiQesquina  alternata  nasuta. 
Krophomena  neglecta  (James).  LorraiDe  (Ord.). 

Strophomena  filitexta  Meek  (non  Hall).  Pal.  Ohio,  I,  1873,  p.  83,  pi.  6,  fig.  5. 
f  Strophomena  filitexta  \Vhite,  U.  S.  Geol.  and  Geogr.  Survey  west  100th  Mend., 

IV,  1875,  p.  69,  pi.  4,  fig.  8. 
Hemipronites  filitextus  Miller,  Cincinnati  Qnart.  Jour.  Sci.,  II,  1875,  p.  43. 
Streptorhynchus  neglecta  James,  The  Paleontologist,  5,  1881,  p.  41. 
Streptorhyn6hu8  filitextns  (partim)  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol., 

1883,  pi.  42.  figs.  10,  15  (non  figs.  11-14);  pi.  39,  figs.  1-7. 
Strophomena  filitexta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  9A, 

figs.  10, 15  (non  figs.  11-14);  pi.  IIA,  fig.  3. 
Strophomena  neglecta  Winchell  and  Schnchert,  Minnesota  Geol.  Survey,  III, 

1893,  p.  388. 
Loc,  Oxford,  Clarksville,  Waynesville,  etc.,  Ohio;  Richmond,  Versailles,  etc., 

Indiana;  Savanna,  Illinois;  f  Silver  City,  New  Mexico. 

Tophomena  neglecta  acuta  Winchell  and  Schnchert.       Lorraine  (Ord.). 

Strophomena  neglecta  var.  acuta  W.  and  S.,  Minnesota  Geol.  Survey,  III,  1893, 

p.  388,  pi.  31,  figs.  6,  7. 
Loc,  Spring  Valley,  Minnesota. 

tropbomena  f  iiemea  Hall  and  Whitfield =Dalmanella  pogonipensis. 
txophomena  nervosa  IIall=Stropheodonta  perplana  nervosa, 
brophomena  niagarensis  Winchell  and  Marcy=Stropheodonta  pro- 
funda, 
brophomena  nitens  Billings=Bafiinesqaina  nitens. 

Tophomena  nntans  Meek.  Lorraine  (Ord.). 

Strophomena  (Hemipronites)  nutans  (James)  Meek,  Pal.  Ohio,  I,  1873,  p.  77,  pi. 

6,  fig.  1. 
Hemipronites  nutans  Miller,  Cincinnati  Qnart.  Jour.  Sci.,  II,  1875,  p.  46. 
Streptorhynchus  nutans  Miller,  N.  American  Geol.  Pal.,  1889,  p.  378. 
Strophomena  nutans  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  251, 

pi.  8,  fig.  11;  pi.  9A,  figs.  5-7;  pi.  IIA,  figs.  6, 7. 
Loc,  Oxford,  Clarksville,  etc.,  Ohio;  Richmond,  Versailles,  etc.,  Indiana. 

trophomena  obscura  lIall=Eafiinesqaina  obscura. 

txophomeiia(l)  orthididea  Hall.  Clinton  (Sil.). 

Leptflena  orthididea  Hall,  Pal.  New  York,  II,  1852,  p.  62,  pl.  21,  fig.  7. 
Strophomena  orthididea  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859, 

p.  82. 
Loc,  Kirkland,  Oneida  County,  New  York. 

trophomena  patenta  Hall=Strophonella  patenta. 
trophomena  patersoni  Hall=Stropheodonta  patersoni. 
trophomena  pecten  Koemer,  and  Billings =Orthothetes  subplanns. 
trophomeina  pectinacea  nall=Orthothetes  chemungensis. 
trophomena  perplana  Conrad =Stropheodonta  perplana. 

trophomena  philomela  Billings.  Anticosti  (Sil.). 

Strophomena  philomela  Billings,  Canadian  Nat.  Geol.,  V,  1860,  p.  56,  figs.  4,5;— 
Pal.  Fossils,  I,  1862,  p.  122,  figs.  100, 101 ;— Geol.  Canada,  1863,  p.  311,  fig.  317. 
Loc,  Anticosti. 

trophomena  planiconveza  Hall.  Lorraine  (Ord.). 

Leptaena  planoconvexa  Hall,  Pal.  New  York,  I,  1847,  p.  114,  pl.  31B,  fL%,  7. 

BuU.  87 28 
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Strophomeiia  planioonvexa  Hall — Continued. 

Strophomena  planocouvexa  Hall,  Twelfth  Rep.  N.  T.  State  Cab.  Nat.  Hist.^  1S69, 

p.  70.— Hall  and  Clarke,  Pal.  New  York,  VIH,  Pt.  I,  1892,  p.  251,  pi.  9,  figs, 

19,  20. 
Strophomena  (Hemipronites)  planooonvexa  Meek,  Pal.  Ohio,  1, 1873,  p.  82,  pi.  6, 

fig.  2. 
Hemipronites  planooonvexa  Miller,  Cincinnati  Qnart.  Jour.  Sci.,  II,  1875,  p.  48. 
Streptorhynchus  planoconvexns  Miller,  American  Pal.  Fossils,  1877,  p.  134.— 

Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  39,  figs.  19,  20. 
Loc.  Cincinnati,  Ohio. 

Strophomena  planidoraata  Wincbell  and  Schuchert  Lorraine  (Ord.). 

Strophomena  planodorsata  W.  and  S.,  American  Geol.,  IX,  1892,  p.  286; — Minne- 
sota Geol.  Survey,  III,  1893,  p.  393,  pi.  31,  figs.  8-10. 
Loc.  Spring  Valley,  Minnesota;  Iron  Ridge,  Wisconsin;  Wilmington,  Illinois. 

Strophomena  planumbona  Hall=S.  rugosa. 

Strophomena  plicata  Meek=S.  mgosa  snbtenta. 

Strophomena  plicifera  Hal]=Dalmanellaplicifera. 

Strophomena  pleuristriata  Conrad =Stropheodonta  perplana. 

Strophomena  i)rofuiida  Hall=Stropheodonta  profunda. 

Strophomena  punctulifera  Yannxem=Strophonella  pnnetnlifera. 

Strophomena  pustulosa  Hall  (non  Phillips) =Strophalo8ia  tmncata. 

Strophomena  radiata  Yauuxem=Strophonella  radiata. 

Strophomena  recta  Conrad =Dinorthi8  deflecta. 

Strophomena  recta  Billing8=S.  billingsi. 

Strophomena  rectilatersiria  Meek  and  Worthen=Strophonella  cavum- 

bona. 
Strophomena  rectilateris  Conrad =Stropheodonta  varistriata. 

Strophomena  (1)  reticulata  Shaler.  Niagara  (SiL). 

strophomena  reticulata  Shaler,  Bull.  Mns.  Comp.  Zool.,  4, 1865,  p.  62. 
Loc.  Anticosti. 

Strophomena  rhomboida]is=LeptaBna  rhomboidalis. 
Strophomena  rugosa  Hall  (non  61ainville)=Lept8Bna  rhomboidalis. 

Strophomena  mgosa  (Bafinesque  MS.)  Blainville.  Lorraine  (Ord.). 

Strophomena  rugosa  (Rafinesque)  BlainviUe,  Malacologie  et  Conchy Uologie,  I, 
1825,  p.  513.  pi.  53,  figs.  2,  2a.— King,  Mon.  Permian  Fossils,  Pal.  Soc.,  1850, 
p.  103.— Hall  and  Clarlte,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  247,  figs.  13, 
14. — Winchell  and  Schuchert,  Minnesota  Oeol.  Survey,  III,  1893,  p.  390,  pL 
31,  figs.  4,  5.— Whiteaves,  Pal.  Foss.,  Ill,  Pt.  Ill,  1897,  p.  168. 

Strophomenes  rugosa  Defrance,  Dictionaire  des  Sciences  NatureUes,  1, 1827,  p.  151 
and  atlas. 

Leptspna  planumhona  Hall,  Pal.  New  York,  1, 1847,  p.  112,  pi.  31,  fig.  4. 

Leptjpua  (n.  sp.f)  Owen,  Geol.  Survey  Wisconsin,  Iowa,  Minnesota,  1852,  pi.  2B, 
fig.  21.     [See  specimens  in  U.  S.  Nat.  Mus.,  Cat.  Invert.  Foss.,  17876.] 

Strophomena  planumhona  Hall,  Geol.  Wisconsin,  1, 1862,  p.  54,  fig.  7. — White,  Sec- 
ond Ann.  Rep.  Indiana  Bureau  Statistics  and  Geol. ,  1880,  p.  483,  pi.  2,  figs.  13, 
14;— Tenth  Rep.  Indiana  State  Geol.,  1881,  p.  115,  pi.  2,  figs.  13, 14. --Shaler 
(partim),  Mem.  Kentucky  Geol.  Survey,  1887,  p.  13,  pis.  4, 5. — Keyes,  GeoL 
Survey  Missouri,  V,  1895,  p.  73. 

Strophomena  (Hemipronites)  planumbona  Meek,  Pal.  Ohio,  I,  1878,  p.  79,  pL  6, 
fig.  3. 
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trophomena  rngosa  (Bafinesque  MS.)  Blainville — Continued. 

Streptorhynohns  (Strophomena)  elongata  James,  Cincinnati  Quart.  Jour.  Sol., 

I,  1874,  p.  240. 
Hemipronites  planombona  Miller,  Cincinnati  Quart.  Jonr.  Sci.,  11^  1875,  p.  45. 
Streptorhynohns  plannmbonns  Miller,  American  Pal.  Fossils,  1877,  p.  134. 
Streptorhynohns  elongata  Miokelborough  and  Wetherby,  Jour.  Cincinnati  Soc. 

Nat.  Hist.,  I,  1878,  p.  76. 
Streptorhynohns  planumbona  Hall,  Second  Ann.  Rep.  N.  T.  State  Geol.,  1883^ 

pi.  39,  figs.  15-17 ;  pi.  42,  tigs.  8, 9. 
Strophomena  planumbona  or  rugosa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt. 

1, 1892,  p.  251,  pi.  9,  figs.  15-17 ;  pi.  9A,  figs.  8, 9. 
Loc,  Ohio ;  Indiana ;  Kentucky ;  Missouri ;  Mii\nesota  and  Anticosti.    Lower  Fort 

Garry,  Manitoba.    Probably  also  at  Lattners,  Iowa,  and  Irouridge,  Wisconsin. 

trophomena  ru^^ota  snbtenta  (Hall).  Lorraine  (Ord.). 

Strophomena  snbtenta  Conrad,  Hffch  Ann.'Rep.  N.  Y.  Geol.  Survey,  1841,  p.  37 
(nndefined).~Billings,  Pal.  Fossils,  1, 1862,  p.  132,  fig.  109  on  p.  130. 

Leptiena  snbtenta  Hall,  Pal.  New  York,  I,  1847,  p.  115,  pi.  31B,  fig.  9. 

Strophomena  (Hemipronites)  plioata  (James)  Meek,  Pal.  Ohio,  1, 1873,  p.  81,  pi. 
6,  fig.  4. 

Hemipronites  snbtenta  Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  46. 

Strophomena  rugosa  yar.  snbtenta  Winchell  and  Schuchert,  Minnesota  Geol. 
Survey,  III,  1893,  p.  393.  — Whiteaves,  Pal.  Foss.,  IH,  Pt.  IH,  1897,  p.  169. 

Loc,  The  same  as  for  S.  rugosa. 

strophomena  rugosa  ventricosa  n.=-.Leptona  rhomboidalis  ventricosa. 
Itrophomena  soofleldi  Winchell  and  Schuchert.  Trenton  (Ord.). 

Strophomena  scofieldi  W.  and  S.,  American  Geol.,  IX,  April,  1892,  p.  286; — 
Minnesota  Geol.  Survey,  III,  1893,  p.  398,  pi.  31,  figs.  18-21. 

Streptorhynohus  subsulcatum  Sardeson,  Bull.  Minnesota  Acad.  Nat.  Sci.,  Ill, 
April  9,  1892,  p.  335,  pi.  4,  fig.  39. 

Loc.  Cannon  Falls,  Minneapolis,  and  St.  Paul,  Minnesota ;  Beloit,  Wisconsin. 

itrophomena  semlfasciata  Hall=Strophonella  semifasciata. 
itrophomena  semiovalis  Conrad  (non  Shaler)=Plectambonites  sericeus. 

Itrophomena  (?)  semioyalis  Shaler.  Anticosti  (Sil.). 

Strophomena  semiovalis  Shaler,  Bull.  Mus.  Comp.  ZooL,  4, 1865,  p.  61. 
Loc,  Anticosti. 

strophomena  septata  Winchell  and  Schuchert.  Trenton  (Ord.). 

Strophomena  septata  W.  and  S.,  American  Geol.,  IX,  1892,  p.  285; — Minnesota 

Geol.  Survey,  III,  1893,  p.  390,  pi.  30,  figs.  1-3. 
Loc,  St.  Paul,  Minneapolis,  and  Rochester,  Minnesota. 

Strophomena  8ericea=Plectambonites  sericeus. 
Strophomena  setigera  Hall=Ghonetes  setigerus. 

Itrophomena  (1)  liluriana  Davidson.  Silurian. 

Strophomena  silnriana  Davidson,  British  Sil.  Brach.,  Pal.  Soc,  1871,  p.  303,  pi.  47, 
figs.  1-4.— Etheridge,  Quart.  Jour.  Geol.  Soc.  London,  XXXIY,  1878,  p.  597. 
Loc,  England;  Cape  Leidy,  lat.  79^  38'. 

Strophomena  sinuata  Emmons  (non  Meek) =3.  sulcata. 

Itrophomena  sinuata  Meek.  Lorraine  (Ord.). 

Strophomena  (Hemipronites)  sinuata  (James)  Meek,  Pal.  Ohio,  1, 1873,  p.  87,  pi. 

5,  fig.  5  (non  S.  stnuata  Emmons,  1855). 
Hemipronites  sinuata  Miller,  Cincinnati  Quart.  Jonr.  Sci.,  II,  1875,  p.  50. 
Strophomena  erinnata  HaU  and  Clarke,  Pal.  New  York»  VIII,  Pt.  1, 1892,  p.  251. 
Loo.  Cincinnati^  Ohio. 


Strophomena  squamula  James =Bafine8qaina  sgnamnla. 
Stropboraena  striata  Hall=Stropbonella  striata. 
Strophomena  subplana  Conrad =Orthothete8  snbplanns. 
Stropliomena  sabtenta  Conrad =S.  rugosa  snbtenta. 

Strophomena  suloata  (Verneail).  Lorraine  (Ord.). 

Leptsena  sulcata  Yemeuil,  Ball.  Geol.  Soc.  France,  2d  ser.,  V,  1848,  p.  350. 
Strophomena  sinuata  Emmons,  American  Geol.,  1, 1855,  p.  199,  fig.  61. 
Strophomena  (Hemipronitesf )  sulcata  Meek,  Pal.  Ohio,  1, 1873,  p.  85,  pi.  5,  tig.  4. 
Hemipronites  sulcata  Miller,  Cincinnati  Qoart.  Jonr.  8oi.,  II,  1875,  p.  48,  fig.  5. 
Streptorbynchus  sulcatus  Hall,  Second  Ann.  Rep.  N.  Y.  State  GeoL,  1883,  pi.  39, 

figs.  8,  9. 
Strophomena  sulcata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pi.  9, 

figs.  8,  9;  pi.  llA,  fig.  8. 
Loc.  Oxford,  Clarksville,  etc.,  Ohio;  Richmond,  Indiana. 

Strophomena  syrtalis  Conrad =Chonetes  coronatus. 

Strophomena  (1)  talacastrentiB  Kayser.  Ordovician. 

Strophomena  talacastrensis  Kayser,  Palseontographica,  Sappl.,  Ill,  1876,  p.  20,  pL 

3,  fig.  20. 
Lac.  Talacastra,  Cordillere  San  Juan,  Argentine  Repablio. 

Strophomena  tenuilineata  Conrad^Bafinesqnina  tenuilineata. 
Strophomena  tenaistriata=Leptsena  rbomboidalis. 
Strophomena  textilis  Hali=Stropheodonta  junia. 

Strophomena  thalia  Billings.  Trenton  (Ord.). 

Strophomena  thalia  Billings,  Canadian  Nat.  Geol.,  V,  1860,  p.  59; — Pal.  Fossils, 
I,  1862,  p.  125,  fig.  103;— Geol.  Canada,  1863,  p.  164,  fig.  143.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  251. 

L'jc.  Ottawa,  Canada. 

Strophomena  transversa] is  IIal1=Plectambonites  transversalis. 
Strophomena  trentonenns  Winehell  and  Schuchert.  Trenton  (Ord.). 

Leptipna  subtenta  (partim)  Hall,  Pal.  New  York,  I,  1847,  p.  115. 
Streptorhynchus  subtenta  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  39, 

fig.  18. 
Strophomena  subtenta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  251, 

pi.  9,  fig.  18. 
Strophomena  trentonensis  W.  and  S.,  Minnesota  Geol.  Surrey,  III,  1893,  p.  389, 

pi.  30,  fig.  41. 
Loc.  Cannon  Falls,  Minneapolis,  and  Fountain,  Minnesota;  Janeeville and  Beloit, 

Wisconsin;   Frankfort,    Kentucky;  Nashville,  Tennessee;  Trenton  Falls, 

New  York. 

Strophomena  trilohata  (Owen).  Trenton  (Ord.). 

Leptipna  trilobata  Owen^  Geol.  Survey  Wisconsin,  Iowa,  Minnesota,  1862,  p.  584, 
pi.  2,  ligs.  17, 18.    [See  specimens  in  U.  S.  Nat.  Mus.,  Cat.  Invert.  Foss.,  17875.] 

Strophomena  trilobata  Miller,  American  Pal.  Fossils,  1877,  p.  138. — Winehell 
and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  395,  pi.  31,  figs.  12, 13.— 
Whiteaves,  Pal.  Foss.,  Ill,  Pt.  Ill,  1897,  pp.  169,  241. 

Loc,  Turkey  River,  Iowa;  Goodhue  County,  Minnesota;  Lake  Winnipeg,  Mani- 
toba. 

Sti'ophomena  tullia  Billings=Stropheodonta  tullia. 
'^^--^homena  ulrichi  James=Rafines(|uina  ulrichi. 

-- TtToAkand  Worthen=Eaflnesqmnaunico8tata.    / 
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trophomena  undulatus  Vanuxem=LeptaBiia  rhomboidalis. 
trophomena  nudulosa  Conrad =LeptseD a  uudnlosa. 
tropbomena  varistriata  Conrad =Stroplieodonta  varistriata. 

trophomena  vetusta  James.  Lorraine  (Ord.). 

Streptorhynchus  (Strophomena)  vetusta  James,  Cincinnati  Qnart.  Jonr.  Sci.,  I, 

1874,  p.  241. 
Streptorhynchus  vetusta  Mickelborongh  and  Wetherby,  Jour.  Cincinnati  Soc. 

Nat.  Hist.,  I,  1878,  p.  76.— James.  The  Paleontologist,  2,  1878,  p.  15. 
Loc.  Upper  part  of  Cincinnati  group  in  Ohio  and  Indiana. 

trophomena  winchelli  Hall  and  Clarke.  Trenton  (Ord.). 

Streptorhynchus  (Strophonella?)  deltoidea  Hall  (non  Leptsena  deltoidea  1847), 

Second  Ann.  Rep.  N.  Y.  State  Geol.,  188&,  pi.  39,  figs.  10, 12-14  (non  fig.  11= 

S.  nutans). 
Strophomena  winchelli  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  344, 

pi.  9,  figs.  10, 12-14 ;  pi.  20,  fig.  26.— Wiuchell  and  Schnchert,  Minnesota  Geol. 

Survey,  III,  1893,  p.  394,  pi.  31,  fig.  11. 
Loc.  Janesville,  Clifton,  and  Oshkosh,  Wisconsin. 

trophomena  wisconsinensis  Whitfield.  Lorraine  (Ord.). 

Strophomena  wisconsinensis  Whitfield,  Geol.  Wisconsin,  IV,  1882,  p.  263,  pi.  12, 

figs.  11-13. 
Strophomena  win^onsinensis  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  1, 1892, 

p.  251,  pi.  IIA,  figs.  1,  2. 
Loc,  Delafield,  Wisconsin. 

Strophomena  woolworthana  Hall=Orthothete8  woolworthana. 
TBOPHOHELLA  Hall.  Genotype  Strophomena  semifasciata  Hall. 

Strophonella  Hall,  Twenty-eighth  Rep.  N.  Y.  State  Mus.  Nat.  Hist.,  1879,  p.  153;— 
Eleventh  Rep.  Indiana  State  Geologist,  1882,  p.  291. — HaU  and  Clarke,  Pal. 
New  York,  VIII,  Pt.  I,  1892,  p.  290 ;--Eleventh  Ann.  Rep.  N.  Y.  State  Geolo- 
gist, 1894,  p.  282. 

Itrophonella  ampla  Hall.  Upper  Helderberg  (Dev.). 

strophomena  (Strophodonta)  ampla  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat. 

Hist.,  1857,  p.  Ill,  figs.  1,2. 
Strophomena  ampla  Billings,  Canadian  Jonr.  Sci.  Arts,  YI,  1861,  p.  345,  figs.  119, 

120;— Geol.  Canada,  1863,  p.  367,  figs.  376,  378. 
Strophodonta  ampla  Hall,  Pal.  New  York,  IV,  1867,  p.  93,  pi.  14,  fig.  1. 
Strophonella  ampla  Hall,  Twenty-eighth  Rep.  N.  Y.  State  Mus.  Nat.  Hist.,  1879, 

p.  154;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  43,  figs.  13-15.— Hall 

and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  293,  pi.  12,  figs.  13-15. 
Loc.  Albany  and  Schoharie  counties.  Cherry  Valley,  Williamsville,  etc..  New 

York;  Columbus,  Ohio;  Ontario,  Canada. 
Obs.  Compare  witli  S.  schohariensis  (Castelnau). 

trophonella  cflelata  Hall.  Chemung  (Dev.). 

Strophodonta  caelata  Hall,  Pal.  New  York,  IV,  1867,  p.  112,  pi.  19,  figs.  6,  7. 

Strophonella  cu^lata  Hall,  Twenty-eighth  Rep.  N.  Y.  State  Mus.  Nat.  Hist.,  1879, 
p.  154;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  43,  fig.  21.— HaU  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  293,  pi.  12,  fig.  21 ;  pi.  15B,  fig.  10. 

Loc.  Near  Elmira,  New  York. 

trophonella  cavumhona  Hall.  Lower  Helderberg  (Dev.). 

Strophodonta  cavumbona  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p. 
51;— Pal.  New  York,  III,  1859,  p.  187,  pi.  21,  figs.  1-3. 

Strophomena  (Strophodonta)  cavumbona  Meek  and  Worthen,  Geol.  Snrv.  Illi- 
nois, III,  1868,  p.  374,  pi.  7,  fig.  10. 
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Strophonella  oayumbona  Hallr-Continaed. 

Strophomena  rectilateraiia  Meek  and  Worthen,  Ibidem,  1868,  p.  375. 
Strophonella  cavumbona  Hall  and  Clarke,  Pal.  New  York,  YIU,  Pt.  I,  1892,  pp. 

291,292. 
Loc,  Schoharie,  Hudson,  and  CatBkill,  New  York ;  Perry  Coanty,  Miasoari. 
Od«.  Probably  synonymons  with  S.  ponctnlifera. 

Strophonella  costatnla  Hall  and  Clarke.  Niagara  (SiL). 

strophonella  costatnla  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  p. 

359,  pi.  84,  figs.  15, 16. 
Loc,  Louisville,  Kentucky. 

Strophonella  (1)  conradi  Hall.  Lower  Helderberg  (Dev.). 

Strophomena  conradi  Hall,  Pal.  New  York,  III,  1859,  p.  194,  pi.  16,  figs.  13,  14. 
Strophonella?  conradi  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  I,  1892,  p.  292. 
Loc,  Schoharie,  New  York. 

Strophonella  orassa  Bowley.  Hamilton  (Dev.). 

Strophonella  crassa  Rowley,  American  Geologist,  XIII,  189  i,  p.  153,  figs.  4-6. 
Loe,  Callaway  County,  Missouri. 

Strophonella geniculata  (Hall).  LoDi^er  Helderberg  (Dev.). 

Strophodonta  geniculata  Hall,  Pal.  New  York,  III,  1859,  p.  483,  pL  23,  fig.  6. 
Loc,  Cumberland,  Maryland. 

Strophonella  headleyana  Hall.  •  Lower  Helderberg  (Dev.). 

strophomena  (Strophodonta)  headleyana  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat 

Hist.,  1857,  p.  49,  figs.  1, 2. 
Strophodonta  headleyana  Hall,  Pal.  New  York,  III,  1859,  p.  185,  pi.  20,  figs.  1-3.— 

Meek,  American  Jour.  Sci.,  2d  ser.,  XL,  1865,  p.  33. 
Strophonella  headleyana  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  292. 
Loc,  Schoharie,  Hudson,  etc..  New  York ;  Kennedy  Channel  and  Capo  Frasire, 

Arctic  regions. 

Strophonella  leavenworthana  HalL  Lower  Helderberg  (Dev.). 

Strophomena  (Strophodonta)  leavenworthana  Hall,  Tenth  Bep.  N.  Y.  State  Cab. 

Nat.  Hist.,  1857,  p.  53. 
Strophodonta  leavenworthana  Hall,  Pal.  Nev^  York,  III,  1859,  p.  189,  pi.  21,  figs. 

5-7;  pi.  23,  figs.  1-3. 
Strophonella  leavenworthana  Hall,  Twenty-eighth  Rep.  N.  Y.  State  Mns.  Nat. 

Hist.,  1879,  p.  154;— Second  Ann.  Rep.  N.  Y.  State Geol.,  1883,  pi.  43,  figs.  6-^.— 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  292,  pi.  12,  figs.  6-9. 
Loc,  Albany  and  Schoharie  counties.  New  York. 

Strophonella  (1)  patenta  Hall.  Clinton  (Sil.). 

Lepttena  patenta  Hall,  Pal.  New  York,  II,  1852,  p.  60,  pi.  21,  fig,  3. — Rogers, 

Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  823,  fig.  631. 
Strophomenapatenta  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  82.— 

Hall  and  Whitfield,  Pal.  Ohio,  II,  1875,  p.  115,  pi.  5,  fig.  10.— Foerste,  Boll. 

Denison  Univ.,  II,  1887,  p.  105,  pi.  8,  figs.  34-37  ;--Proc.  Boston  Soc.  Nat. 

Hist.,  XXIV,  1890,  p.  300.  pi.  5,  fig.  22. 
Streptorhynchus  patenta  Hall,  Second  Ann.  Rep.  N.  Y.  State  (}eol.,  1883,  pL  42, 

figs.  16-18. 
Strophomena  f  (Strophonella f)  patenta  Hall  and  Clarke,  Pal.  New  York,  Till, 

Pt.  I,  1892,  pp.  291,  292,  pi.  9A,  figs.  16-18. 
Strophomena  (Strophonella)  patenta  Foerste,  Geol.  Ohio,  VII,  1895,  p.  609,  pi.  27, 

figs.  35-37. 
Loc,  Reynales  Basin,  Medina,  etc..  New  York;  Dayton,  Ohio;  Hanover,  Indiana; 

Collinsville,  Alabama. 
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StrophonellA  pnnctulifera  (Conrad).  Lower  Helderberg.  (Dev.)« 

LeptsDna  punctnlifera  Conrad,  Second  Rep.  N.  Y.  Geol.  Survey,  1838,  pp.  112, 117. 

Strophomena  englypha  Conrad,  Fifth  Rep.  N.  Y.  Geol.  Survey,  1841,  p.  96. — 
Roemer,  Sil.  Fauna  d.  West.  Tennessee,  1860,  p.  66,  pi.  5,  tig.  3. — Etheridge, 
Quart.  Jour.  Geol.  Soc.  London,  XXXIV,  1878,  p.  597. 

Strophomena  pnnctulifera  Vannxem,  Geol.  N.  Y. ;  Rep.  Third.  Dist.,  1842,  p.  122, 
fig.  5.— Rogers,  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  825,  fig.  648.— Billings, 
Proo.  Portland  Soc.  Nat.  Hist.,  1863,  p.  108,  pi.  3,  fig.  2;— Geol.  Canada,  1863, 
p.  967,  fig.  448 ;— Pal.  Fossils,  II,  1874,  p.  31,  pi.  3,  tig.  2. 

Strophomena  (Strophodonta)  punctnlifera  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat. 
Hist.,  1857,  p.  50,  fig.  1. 

Strophodonta  punctnlifera  Hall,  Pal.  New  York,  III,  1859,  p.  188,  pi.  21,  fig.  4 ;  pi. 
23,  figs.  4-7.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  121,  pi.  13,  fig.  10. 

Strophonella  pnnctulifera  Hall,  Twenty-eighth  Rep.  N.  Y.  State  Mus.  Nat.  Hist., 
1879,  p.  154 ;— Second.  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  43,  figs.  10-12.— Hall 
and  Clarke,  Pal.  New  York,  VIII.  Pt.  1, 1892,  p.  292,  pi.  12,  figs.  10-12. 

Loc,  Albany  and  Schoharie  counties.  New  York ;  Square  Lake,  Maine ;  Pennsyl- 
vania; Decatur  County,  Tennessee ;  Dalhousie,  New  Brunswick,  and  Gasp6, 
Canada;  Eureka  district,  Nevada;  Cape  Hilgard  and  Cape  Louis  Napoleon, 
Arctic  regions. 

Oh$,  See  S.  cavumbona  Hall. 

Qtrophonella  (1)  radiata  (Yaimxem).  Lower  Helderberg  (Dev.). 

Strophomena  radiata  Vanuzeni,  Geol.  N.  Y. ;  Rep.  Third  Dist.,  1842,  p.  122,  fig. 

6.— Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  50,  fig.  1;— Pal. 

New  York,  III,  1859,  p.  193,  pi.  21,  figs.  8,  9;  pi.  18,  fig.  3. 
Streptorhynchns  radiatus  Miller,  American  Pal.  Fossils,  1877,  p.  134. 
Strophonella  radiata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  292. 
Loc,  Hudson,  Albany,  and  Schoharie  counties.  New  York. 

Strophonella  reversa  Hall.  ChemaDg  (Dev.). 

Strophodonta  reversa  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  494,  pi.  3,  hg.  4. 
Strophodonta  hybrida  Hall  and  Whitfield,  Twenty-third  Rep.  N.  Y.  State  Cab, 

Nat.  Hist.,  1873,  p.  239. 
Strophonella  reversa  Hall,  Twenty-eighth  Rep.  N.  Y.  State  Mus.  Nat.  Hist.,  1879, 

p.  154.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  293,  pi.  12,  figs. 

16-20. 
Strophonellaf  (Strophodonta)  reversa  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol., 

1883,  pi.  43,  figs.  16-20. 
Loc,  Rockford,  Iowa;  Naples,  New  York. 

Strophonella  scholiarienfiB  (Castelnaa).  f  Upper  Helderberg  (Dev.). 

Orthifl  Bchohariensis  Castelnau  Essai  Syst.  Sil.  PAm^riqne  Septentrionale,  1843, 

p.  36,  pi.  14,  fig.  5. 
Loe,  Schoharie,  New  York. 
Oh$,  Compare  with  S.  ampla. 

Strophonella  •emiflEUMsiata  HalL  Niagara  (Sil.). 

Strophomena  ( Strophodonta f)  semifasciata  Hall,  Trans.  Albany  Inst.,  IV,  1863, 

p.  210. 
Strophonella  semifasciata  Hall,  Twenty-eighth  Rep.  N.  Y.  State  Mus.  Nat.  Hist., 

1879,  p.  154,  pi.  22,  figs.  1-3;  pi.  23,  figs.  7, 8 ;— Eleventh  Rep.  Indiana  State 

GeoL,  1882,  p.  292,  pi.  22,  figs.  1-3;  pi.  23,  figs.  7, 8;— Second  Ann.  Rep.  N.  Y. 

State  Geol.,  1883,  pi.  43,  figs.  4, 5.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt. 

1, 1892,  pi.  12,  figs.  4,  5. 
Loo,  Waldron,  Indiana;  Wisconsin. 
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Strophonella  striata  Hall.  Niagara  (Sil.). 

Strophomena  striata  Hall,  Gebl.  N.  Y. ;  Rep.  Fourth  Diet.,  1848,  p.  104,  fig.  3;— 

Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  82. 
StrophodoDta  striata  Hall,  Twenty-eighth  Rep.,  Ibidem,  1879,  p.  152,  pi.  23,  figs. 

1-6 ;•— Eleventh  Rep.  Indiana  State  Geol.,  1882,  p.  290,  pi.  23,  figs.  1-6.— Net- 

telroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  GeoL  Survey,  1889,  p.  149. 
Leptsena  striata  Hall,  Pal.  New  York,  II,  1852,  p.  259,  pi.  53,  fig.  7. 
Strophodonta  (Strophonellaf)  striata  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol., 

1883,  pi.  43,  figs.  1-3. 
Strophonella  striata  Beecher  and  Clarke,  Mem.  N.  Y.  State  Mas.,  1, 1889,  p.  25,  pi. 

3,  figs.  1-8. 
Strophomena  hanovereusis  Foerste,  Proc.  Boston  Soc.  Nat.  Hist.,  XXIY,  1890,  p. 

301,  pi.  6,  fifif.  1. 
Strophonella  (Amphistrophia)  striata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Ft. 

I,  1892,  p.  292,  pi.  12,  figs.  1-3. 
Strophomena  (Orthothetes)  hanovereusis  Foerste,  Geol.  Ohio,  VII,  1895,  p.  567, 

pi.  27,  fig.  34;  pi.  31,  fig.  1. 
Loc,  Lockport,  New  York ;  Waldron  and  Hanover,  Indiana ;  Louiaville,  Kentucky. 

Syntrielasma  Meek  and  Worthen=.Entelete8. 

SYNTROPHIA  Hall  and  Clarke.    Genotype  Triplesia  lateralis  Whitfield. 

Syntrophia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  270;— Ibidem, 
Pt.  II,.  1893,  p.  216;— Thirteenth  Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  836. 

S3rntrophia  arachne  (Billings).  Upper  Cambrian. 

Stricklandia?  arachne  Billings,  Pal.  Fossils,  I,  1862,  p.  85,  fig.  77. 

Syntrophia  arachne  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II.  1893,  p.  216. 

Loc.  Point  Levis,  Canada. 

Syntrophia  arethusa  (Billings).  Upper  Cambrian. 

Stricklandiniaf  arethusa  Billings,  Pal.  Fossils,  1, 1862,  p.  85,  fig.  78. 
Syntrophia  arethusa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  216. 
Loc.  Point  Levis,  Canada. 

Syntrophia  (1)  armanda  (Billings).  Upper  Cambrian. 

Orthis?  armanda  BiUings,  Pal.  Fossils,  1, 1865,  p.  303,  fig.  293.— Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  217. 

Loc.  Phillipsburg,  Canada. 

Obs.  This  species  may  prove  to  be  a  Billingsella.  In  the  interior  of  the  ventral 
valve  ''the  dental  plates  seem  to  form  an  imperfect  triangular  chamber'* 
(Billings).  If  there  is  present  a  true  spondylium  and  the  foramen  is  "appar- 
ently open"  O.  armanda  will  prove  to  bo  more  nearly  related  to  Syntrophia 
than  to  any  other  genus.  If,  however,  there  is  present  only  an  imperfect 
triangular  chamber  aud  the  foramen  closed  by  a  deltidium,  then  the  aj^ecies 
is  probably  a  Billingsella. 

Syntrophia  barabnensiB  (A.  Wincliell).  Upper  Cambrian. 

Orthis  barabuensis  A.  Winchell,  American  Jour.  Sci.,  2d  ser.,  XXX VII,  1864,  p.  228. 
Leptipna  barabuensis  Whitfield,  Ann.  Hep.  Geol.  Survey  Wisconsin,  1877,  p.  60; — 

Geol.  Wisconsin,  IV,  1882,  pp.  171, 195,  pi.  1,  figs.  6, 7 ;  pL  3,  fig.  6. 
Syntrophia  barabuensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 

p.  216. 
Loc.  Near  Baraboo,  Wisconsin. 

Syntrophia  calcifera  (Billings).  Upper  Cambrian. 

Camarella  calcifera  Billings,  Canadian  Nat.  Geol.,  VI,  1861,  p.  318,  fig.  3; — GeoL 
Canada,  1863,  p.  231,  fig.  247;— Pal.  Fossils,  I,  1865,  p.  220.— Meek,  Sixlh 
Ann.  Rep.  U.  8.  Geol.  Survey  Terr.,  1873,  p.  464. 
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Syntrophia  calcifera  (Billings) — Continued. 

Triplesia  calcifera  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  75,  pi.  11, 

figs.  7,  8. 
Tripleciat  calcifera  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  270. 
Syntrophia  ( t )  calcifera  Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  218,  pi.  62, 

fig.  24. 
Xoc.  Point  Levis  and  Phillipsburg,  Canada;  Cow  Head,  Newfoundland;  near 

Malade  City,  Utah;    Eureka  district,  Nevada;   Carter  County,   Missouri 

(Keyes). 

S3rntTophia  lateralis  (Whitfield).  Calciferous  (Ord.). 

Triplesia  lateralis  Whitfield,  Bull.  American  Mus.  Nat.  Hist.,  1886,  p.  303,  pi.  24, 

figs.  9-11. 
Syntrophia  lateralis  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  270;— 

Ibidem,  VIII,  Pt.  II,  1893,  p.  216,  pi.  62,  figs.  1-10. 
Loc,  Fort  Cassin,  Vermont. 

Syntrophia  primordialis  (Whitfield).  Upper  Cambrian. 

Triplesia  primordialis  Whitfield,  Ann.  Rep.  Geol.  Survey  Wisconsin,  1877,  p. 

51;— Geol.  Wisconsin,  IV,  1882,  p.  172,  pi.  10,  figs.  1,  2. 
Triplecia  primordialis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  271. 
Syntrophia  primordialis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  218. 
Loc,  Adams  County,  Wisconsin. 

SYBIHGOTHTRIS  A.  Winchell.  Genotype  Spirifer  cart-eri  Hall. 

Syringothyris  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  *  1863,  p.  6. — 
Meek,  Ibidem,  1865,  p.  275;— Pal.  Ohio,  II,  1875,  p.  288.— White,  Wheeler's 
Expl.  Survey  west  100th  Merid.,  IV,  1875,  p.  90. — Herrick,  Bull.  Denison  Univ., 
IV,  1888,  p.  14.— Schuchert,  Ninth  Ann.  Rep.  N.  Y.  State  Geol.,  1890,  p.  28.— 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  47 ;— Thirteenth  Ann. 
Rep.  N.  Y.  State  Geologist,  1895,  p.  760. 

Syringothyris  alta  Schuchert=Gyrtia  alta. 

Syringothyris  angolata  Simpson.  Waverly  (L.  Garb.). 

Syringothyris  angulata  Simpson,  Trans.  American  Phil.  Soc,  n.  ser.,  XVI,  1889, 

p.  440,  fig.  5.— Schuchert,  Ninth  Ann.  Rep.  N.  Y.  State  Geol.,  1890,  p.  32. 
Loe,  Warren,  Pennsylvania. 

Syringothyris  carteri  (Hall).  Waverly  and  Bnrliugton  (L.  Carb.). 

Spirifer  carteri  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1867,  p.  170.— Meek 

(partim).  Pal.  Ohio,  II,  1875,  p.  285  (not  his  figi>res=^S.  texta  Hall). 
Spirifer  (Crytiaf)  hanuibalensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860, 

p.  647. 
Syringothyris  typa  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1863,  p.  7; — 

Proc.  Am.  Phil.  Soc,  XII,  1870,  p.  252.— Hall  aud  Clarke,  Pal.  New  York,  VIII, 

Pt.  II,  1893,  pp.  8, 48, 50,  pi.  26,  figs.  6, 7, 10;  pi.  27,  figs.  1-3. 
Spirifer  ouspidatus  Meek,  Proc.  Acad.  Nat.  Sci.,  Philadelphia,  1865,  p.  275; — Am. 

Jour.  Sci.,  2d  ser.,  XLIII,  1867,  p.  407. 
Spirifer  cuspidatus  t  Meek,  U.  S.  Geol.  Expl.,  40th  Pari.,  IV,  1877,  p.  87. 
Syringothyris  cuspidatus  Walcott  (non  Martin),  Mon.  U.  S.  Geol.  Survey,  VIII, 

1884,  p.  219,  pi.  3,  tig.  11.— Herrick  (partim).  Bull.  Denison  Univ.,  Ill,  1888,  p. 

41,  pi.  1,  fig.  7;  pi.  2,  fig.  17  (non  pi.  5,  figs.  4-7=S.  herricki). 
Syringothyris  carteri  Schuchert,  Ninth  Ann.  Rep.  N.  Y.  State  Geol.,  1890,  p.  30. — 

Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  87,  pi.  40,  fig.  10. 
Syringothyris  typa  Hall  and  Clarke,  Pal.  New  York.  VIII,  Pt.  II,  1893,  p.  48,  fig.  40. 
Syringothyris  hannibaleusis  Hall  aud  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895, 

pi.  25,  figs.  33-35. 
Loo,  Licking  County  and  Bedford,  Ohio;  Burlington,  Iowa;  Marion  and  Pike, 

counties,  Missouri ;  White  Pine  aud  Eureka  districts,  Nevada;  near  Cleu- 

deniu,  Montana. 


Syringothyris  caspidatus  Walcott,  and  Herrick=S.  carter!. 
Syringothyris  extennata  (Hall).  Waverly  (L.  Oarb.). 

Spirifer  extenoatus  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  520,  pi.  1,  fig.  6. — 
White,  Wheeler's  Expl.  and  Surv.  west  100th  Merid.,  1875,  p.  88,  pi.  5,  fig.  9. 

SyriDgothyris  haUi  A.  Winohell,  Proc.  Acad.  Nat.  Sol.  PhiladelyhU,  1868,  p.  8. 

Syringothyris  extennata  Schnohert,  Ninth  Ann.  Rep.  N.  Y.  Stato  Qeol.,  1890, 
p.  33. — Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  86. 

Loc,  Burlington,  Iowa;  Clarksville,  Missouri;  Battlecreek,  Michigan;  Moun- 
tain Spring,  Nevada. 

Syringothyris  gigas  (Troost).  Subcarboniferoos. 

Cyrtia  gigas  Troost,  Sixth  Geol.  Report  Tennessee,  1841,  p.  12. 
Syringothyris  gigas  Schuchert,  Ninth  Ann.  Rep.  N.  Y.  State  Geol.,  1890,  p.  83. 
Loc,  Harpeth  River,  Tennessee. 

Syringothyris  halli  Winchell=S.  carteri  extennata. 

Syringothyris  herricki  Schnchert.  Waverly  (L.  Garb.). 

Syringothyris  cuspidatos  Herrick  (partim).  Bull.  Denison  Univ.,  Ill,  1888,  pi.  5^ 

figs.  4-7  (not  pis.  1,2). 
Syringothyris  herricki  Schuchert,  Ninth  Ann.  Rep.  N.  Y.  State  Geologist,  1890, 

p.  36.— Herrick,  Geol.  Ohio,  VII,  1895,  pi.  21,  figs.  4-7. 
Loo,  Granville,  Ohio. 

Syringothyris  missonri  Hall  and  Clarke.  Choateaa  (L.  Oarb.). 

Syringothyris  missoun  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  U,  1895,  p. 

363,  pi.  39,  figs.  29-31. 
Loo,  Chouteau  Springs,  Missonri. 

Syringothyris  (1)  plena  (Hall).  Burlington  (L.  Oarb.). 

Spirifer  plena  Hall,  Geol.  Survey  Iowa,  I,  1858,  p.  603,  pi.  13,  fig.  4. 
Syringothyris  f  plena  Schuchert,  Ninth  Ann.  Rep.  N.  Y.  State  Geologist,  1890,  p.  87. 
Spirifer  plenns  Hall  and  Clarke,  Pal.  New  York,  VIU,  Pt.  II,  1898,  pp.  31, 39, 48, 

pi.  37,  figs.  32, 33. 
Syringothyris  plena  Keyes,  Geol.  Sorvey  Missouri,  V,  1895,  p.  88,  pi.  40,  fig.  8. 
Loc,  Burlington,  Iowa;  Hannihal,  Missouri;  Quinoy,  Illinois. 

Syringothyris  randalli  Simpson.  Waverly  (L.  Oarb.). 

Syringothyris  randalli  Simpson,  Trans.  American  Phil.  Soo.,  n.  ser.,  XVI,  1889^ 
p.  441,  fig.  6. --Schuchert,  Ninth  Ann.  Rep.  N.  Y.  State  Geologist,  1890,  p. 
36.— HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  50,  pL  27,  figs.  13-16. 

Loc,  Near  Warren  and  Union  City,  Pennsylvania. 

Syringothyris  texta  (Hall).  Waverly  to  Keoknk  (L.  Oarb.). 

Spirifer  cuspidatus  Yondell  andShumard,  Cont.  Geol.  Kentucky,  1847,  pp.  19, 21. 
Spirifer  teztos  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  169.— 

White,  Second  Ann.  Rep.  Indiana  Bureau  Statistics  and  Geol.,  1880,  p.  512, 

pi.  7,  figs.  1,  2;— Tenth  Rep.  Indiana  State  Geol.,  1881,  p.  144,  pi.  7,  figs.  1, 2. 
Spirifer  subouspidatns  Hall,  Geol.  Survey  Iowa,  I,  1858,  p.  646,  pi.  20,  fig.  5; — 

Pal.  New  York,  IV,  1867,  p.  249. 
Spirifer   propinquus  Hall,  Geol.  Survey  Iowa,  I,    1858,    p.    647. — Meek  and 

Worthen,  Geol.  Survey  Illinois,  1868,  UI,  p.  530,  pi.  19,  fig.  8. 
Spirifer  carteri  Meek  (partim).  Pal.  Ohio,  II,  1875,  pi.  14,  fig.  7. 
Spirifer  cuspidatiformis  Miller,  North  American  Geol.  Pal.,  1889,  p.  372. 
Syringothyris  texta  Schuchert,  Ninth  Ann.  Rep.  N.  Y.  State  Geol.,  1890,  p.  34.— 

Keyes,  Geol.  Survey  Missonri,  V,  1895,  p.  88. 
Syringothyris  subouspidatns  and  texta  Hall  and  Clarke,  Pal.  New  York,  VIH, 

Pt.  II,  1893,  p.  50,  pi.  26,  figs.  8,  11  ( 19, 12) ;  pi.  27,  figs.  4-12, 18. 

"  — ^  and  New  Providence,  Indiana;  near  Louisville,  Kentaoky; 

"    T'^wa;  Warsaw  and  Nauvoo,  Illinois. 
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Syringothyris  typa  Winchell=S.  carter!. 

OXBEBRATELLA  d'Orbigny. 

Genotype  Terebratnla  chilensis  Brod.=Terebratala  dorsata  Gmelin. 

Teiebratella  d'Orbigny,  Pal.  Franc.  Ter.  Cret.,  IV,  1847,  p.  110.— Dall,  American 
Jonr.  Conch.,  VI,  1870,  p.  115.— Beecher,  Trans.  Connecticat  Acad.,  IX,  1893, 
p.  377. 

^erebratella  californioa  Stanton.  Upper  Cretaceous  (Ejiozville). 

Terebratella  californioa  Stanton,  Boll.  U.  S.  Geol.  Survey,  133,  1896,  p.  33,  pi.  1, 

figs.  12, 13. 
Loc,  Cottonwood  Creek,  Tehama  Connty,  California. 

terebratella  (1)  dnbitanda  (Cooper).  f  Upper  Cretaceous. 

Megerlia  dnbitanda  Cooper,  Bnll.  California  State  Mining  Bureau,  4, 1894,  p.  50, 

pi.  3,  figs.  48,  49. 
Loe,  Li^oUa  and  Point  Loma,  California. 

Terebratella  (I)  imbrioata  (Cooper).  f  Upper  Cretaceous. 

Megerlia  imbricata  Cooper,  Bull.  California  State  Mining  Bureau,  4,  1894,  p.  51, 

pi.  3,  figs.  50,51. 
Lo€,  L%jolla,  California. 

Terebratella  obesa  Gabb.  Cretaceous  (Chico). 

TerebrateUa  obeaa  Oabb,  Geol.  Surrey  California,  Pal.,  I,  1864,  p.  206,  pi.  26, 

fig.  194. 
f  Terebratella  obesa  Whiteaves,  Mesozoic  Fossils,  Geol.  Survey  Canada,  1, 1884,  - 

p.  245. 
Loe.  Texas  Flat,  Placer  County,  California;  Queen  Charlotte  Island. 

Terebratella  plicata  (Say).  Cretaceous. 

Terebratnla  plicata  Say,  American  Jour.  Sci.,  II,  1820,  p.  43; — Jonr.  Acad.  Nat. 

Sci.  Philadelphia,  VI,  1829,  p.  73,  pi.  3,  figs.  5,  6. 
Terebratnla  sayi  Morton,  Syn.  Cret.  United  States,  1834,  p.  71,  pi.  3,  figs.  3,4; — 

American  Jour.  Sci.,  XLVlII,  1845,  p.  283. 
Terebratella  plicata  d'Orbigny,  Prod.  Pal.,  1849,  p.  259. — Gabb,  Proc.  American 

Phil.  Soc.,  VIII,  1861,  p.  193.— Credner,  Zeitscr.  d.  Deuschen  Geol.  Gessel., 

1870,  p.  224.— Whitfield,  Mon.  U.  S.  Geol.  Survey,  IX,  1885,  p.  12,  pi.  1, 

figs.  5-9. 
Loe,  New  Jersey. 

Terebratella  yanuzemi  (Lyell  and  Forbes).  Cretaceous. 

Terebratnla  vanuxemiana  Lyell  and  Forbes,  Proc.  Geol.  Soc.  London,  1844,  p.  306, 

with  figures. 
Terebratnla  vanuxemi  Lyell  and  Forbes,  Quart.  Jour.  Geol.  Soc.  London,  I, 

1845,  p.  62,  with  figures. 
Terebratella  vanuxemiana  d'Orbigny,  Prod.  Pal.,  1849,  p.  259. — Gabb,  Proc.  Acad. 

Nat.  Sci.  Philadelphia,  1861,  p.  19;— Proc.  American  Phil.  Soc.,  VIII,  1861, 

p.  194.— Whitfield,  Mon.  U.  S.  Geol.  Survey,  IX,  1885,  p.  14,  pi.  l,figs.  1-4. 
Terebratella  vanuxemi  Hollick,  Trans.  N.  Y.  Acad.  Sci.,  XI,  1892,  p.  98,  pi.  1, 

fig.  6. 
Loe.  New  Jersey;  Tottenville,  Staten  Island. 

Terebratella  whitneyi  Gabb=Bhynchonella  whitne3^. 
TEBEBRATULA  Llhwyd.  Genotype  T.  perovalis  Sowerby. 

Terebratnla  Llhwyd,  Lithophylacii  Britannic!  Ichnographia.  1696. — Hall,  Pal. 
New  York,  IV,  1867,  p.  386.— Dall,  American  Jour.  Conch.;  VI,  1870,  p.  101.— 
Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  158. 

Terebratnla  senigma  d'Orbigny=Bhynchonella  sBiiigma. 


444  SYNOPSIS   OP   AMERICAN   FOSSIL  BRACHIOPODA.        tBULi.8r- 

Terebratnla  senigma  Darwin =Rhyiichonella  andnin. 

Terebratula  acuminatissima  Castelnau=Spirifer  acuminatas. 

Terebratnla  andii  d'Orbigny=Enteletes  andii. 

Terebratnla  antissiensis  d'Orbigny=Ebynchonella  antissiensis. 

Terebratnla  atlantica  Morton =Terebratnlina  atlantica. 

Terebratnla  arcnata  Swallow  (non  Eoemer)=Diela8ma  sbnmardannm. 

Terebratnla  angusta  Hall  and  Wbitfield.  Triassic-Jura^sie. 

Terebratula  angusta  Hall  and  Whitfield,  King*8  U.  S.  Geol.  Expl.  40th  Pari.,  IV, 
1877,  p.  285,  pi.  7,  figs.  7-10.— White,  Bull.  U.  S.  Geol.  Survey  Terr.,  IV, 
1880,  p.  108;— Twelfth  Ann.  Rep.  U.  S.  Geol.  Survey  Terr.,  1883,  p.  109. 

Loc.  Shoshone  Springs,  Nevada ;  Triassic,  southwestern  Idaho. 

Terebratula  bicanalicnlata  Scblotbeim.  Jurassic. 

Terebratula  bicanalicnlata  Schl.,  M^m.  Soc.  G^ol.  France,  2d  ser,  IV,  1851,  p.  31, 

pi.  8,  figs.  17-19. 
Terebratula  comuta  Burmeister  and  Geibel,  Abh.  Nalurf.  Gessel.  Halle,  VI,  1862, 

p.  127. 
Loc.  Europe;  Dona  Ana,  Chile. 

Terebratnla  bisacnla  McChesney.  Kaskaskia  (L.  Carb.). 

Terebratula  bisacula  McChesney,  Descriptions  New  Fossils,  1861,  p.  82. 
Loc,  Chester  and  Golconda,  Illinois. 

Terebratula  borealis  Ca8telnan=Clitambonites  borealis. 
Terebratnla  bovidens  Morton =Diela8ma  bovidens. 

Terebratula  brevilobata  Swallow.  Warsaw  (L.  Carb.). 

Terebratula  brevilobata  Swallow,  Trans.  St.  Louis  Acad.  Soi.,  II,  1863,  p.  84. 
Loc,  Ste.  Genevieve  County,  Missouri. 

Terebratula  burlingtonensia  Wbite=Diela8ma  bnrlingtonensis. 
Terebratula  camila  Morton=T.  barlaui. 

Terebratula  oanipes  Eavenel.  Jackson  (Eocene). 

Terebratula  canipes  Ravenel,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  II,  1844,  p.97.— 

Conrad,  American  Jour.  Conch.,  I,  1865,  p.  15. 
Loc,  South  Carolina. 

Terebratula  oameoidea  Gnppy.  Eocene.  . 

Terebratula  carneoidea  Guppy,  Quart.  Jour.  Geol.  Soc.  London,  XXII,  1866,  ^ 

p.  296,  pi.  19,  fig.  2. 
Loc,  San  Fernando,  Trinidad. 
Od«.  May  be  the  same  as  living  Terebratula  cubensis  Pourtales  (Dall)==Liothyri^ 

sphenoidea.  (Philippi).     The  latter  also  occurs  fossil  in  the  Pliocene  oft*' 

Calabria  and  Sicily  (Davidson). 

Terebratula  chiliensis  d'Orbigny.  Quartemary 

Terebratula  chilensis  d'Orbigny,  Voyage  dans  PAm^rique  M^rid.,  Pal.,  1842 

p.  163. 
Loc.  Coquimbo,  Chile. 

Terebratula  cboctawensis  Sbumard=Kingina  waeoensis. 
Terebratula  concinna  Bayle  and  Coquand=Ebyncbonella  aenigma. 
Terebratula  coopereusis  Miller=Seminula  parva. 

Terebratula  oopiapensiB  Moricke.  Jurassic 

Terebratnla  copiapensis  Moricke,  Nenes  Jahrb.  f.  Mineral.,  Beilageband,  IX, 

1894,  p.  63,  pi.  2,  figs.  5a-5c. 
Loc,  Qnebrada  de  Mariciinga,  Chile. 
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^erebratola  demissirostris  Conracl.  Eoceoe. 

I  Terebratula  demiasirostra  Conrad,  Kerr's  Geol.  North  Carolina,  App.  A,  1875, 

'  p.  18,  pi.  3,  fig.  1. 

Loo.  Wilmington,  North  Carolina. 

^erebratola  derbyana  Bathbun.  Middle  Devonian. 

Terebratula  derbyana  (Hartt  MS.)  Rathban,  Bnll.  Buffalo  Soc.  Nat.  Hist.,  I, 
1874,  p.  236,  pi.  10,  figs.  15,  17,  22,  24,  25.— Rathbun,  Proc.  Boston  Soc.  Nat. 
Hist.,  XX,  1879,  p.  35. 

Loc,  Erere,  Province  of  Para,  Brazil. 

terebratula  domeykana  Bayle  and  Coquand.  Jurassic. 

Terebratnla  domeykana  Bayle  and  Coqnand,  M6m.  Soc.  G^ol.  France,  2d  ser., 
TV,  1851,  p.  30,  pi.  8,  figs.  1^.— Burmeister  and  Geibel,  Abh.  Naturf.  Gessel. 
Halle,  VI,  1862,  p.  126.~Moricke,  Neues  Jahrb.  f.  Mineral.,  Beilageband,  IX, 
1894,  p.  64. 

Loe.  Sierra  de  la  Temera,  Dona  Ana,  and  Jnntas,  Chile. 

Terebratula  dorenbergi  Felix.  Upper  Jurassic. 

Terebratula  dorenlTergi  Felix,  PalsBontographica,  XXXVII,  1891,  p.  176,  pi.  27, 
1  figs.  8-8b. 

Loc.  Cerro  de  Titan ia,  Oaxaco,  Mexico. 

Terebratula  elia  Hall.  Middle  Devonian. 

Terebratula  elia  Hall,  Pal.  New  York,  IV,  1867,  p.  390,  pi.  60,  figs.  26-28. 
Xoc.  #Vaterloo,  Iowa. 

Terebratula  elongata  of  American  autbors=Diela8ma  bovidens. 
Terebratula  emarginata  Sowerby.  Jurassic. 

Terebratula  emarginata  (Sowerby)  Bayle  and  Coquand,  M^m.  Soc.  G^ol.  France, 

2d  ser.,  IV,  1851,  p.  32,  pi.  8,  figs.  7-9. 
Loc  Europe;  Dona  Ana,  Chile. 

Terebratula  ficoides  Bayle  and  Coquand.  Jurassic. 

Terebratula  ficoides  Bayle  and  Coquand,  M^m.  Soc.  G^ol.  France,  2d  ser.,  IV, 

1851,  p.  30,  pi.  8,  figs.  20-22. 
Loc.  Dona  Ana,  Chile. 

Terebratula  floridana  Morton=Terebratulina  floridana. 
Terebratula  formosa  Hall=Dielasma  formosum. 
Terebratula  fragilis  Morton = Terebratula  barlanl. 
Terebratula  gaudryi  d'Orbigny=Enteletes  gaudryi. 
Terebratula  geniculosa  McChesney=Dielasma  bovidens. 
Terebratula  glossa  Conrad  =Terebratulina  atlantica. 
Terebratula  gorbyi  Miller =Dielasma  gorbyi. 

Terebratula  gottschei  Steinman.  Jurassic. 

Terebratula  gottschii  Steinman,  Neues  Jahrb.  f.  Min.,  Beilageband,  1881,  p.  252, 

pi.  14,  figs.  7,  8. 
Loc,  Caracoles,  Bolivia. 

Terebratula  gracilis  Swallow  (non  Von  Buch)=T.  swallovana. 
Terebratula  guadalupfe  Eoemer=Terebratulina  guadalupae. 
Terebratula  halliana  Gabb=Terebratulina  atlantica. 

Terebratula  harlani  Morton.  Upper  Cretaceous. 

Terebratula  harlani  Morton,  American  Jour.  Sci.,  XVIII,  1829,  p.  250,  pi.  3,  ^g^. 
16;— Ibidem,  XVII,  1829,  p.  283;— Jour.  Acad.  Nat.  Sci.  Philadelphia,  VI, 
1829,  p.  73,  pi.  3,  figs.  1-4, 7, 8 ;— Syn.  Cret.  U.  S.,  1834,  p.  70,  pi.  3,  fig.  1 ;  pi.  9, 
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Terebratola  harlani  Morton — Continued. 

figs.  2,  S,  9.— Gabb,  Proo.  Aoad.  Nat.  Sci.  Philadelphia,  1861,  p.  18;— Proc. 

American  Phil.  Soc.,  VIII,  1861,  p.  196. — Credner,  Zeit.  d.  Deateehen  €reol. 

Gesael,  1870,  p.  221.~Whitfield,  Hon.  U.  8.  Geol.  Suryey,  IX,  1885,  p.  6,  pi.  1, 

figB.  15-23. 
Terebratnla  fragilis  Morton  (non  Schloth.),  Jour.  Aoad.  Nat.  Sol.  Philadelphia^ 

VI,  1829,  p.  75,  pi.  3,  figs.  3, 4 ;— American  Jonr.  ScL,  XYIII,  1829,  p.  250,  pi.  ^, 

fig.  17;— Ibidem,  XVII,  p.  283;— Syn.  Cret.  U.  8.,  1834,  p.  70,  pi.  3,  fig.  2. 
Terebratola  perovalis  Morton  (non  Sowerby),  Jour.  Acad.  Nat.  Sci.  Philadelphii^^ 

VI,  1829,  p.  77,  pi.  3,  figs.  7,  8. 
Terebratnla  Camilla  Morton,  Syn.  Cret.  U.  8.,  1834,  p.  70,  in  text. 
Terebratnla  harlani  yar.  discoidea  Morton,  Syn.  Cret.  U.  8.,  1833. 
Terebratnla  harlani  var.  rectilatera  Morton.  Ibidem. 
Terebratnla  subfragilis  d'Orbigiiy,  Prod.  Pal.,  II,  1849,  p.  258. 
Terebratnla  atlantica  (non  Morton)  Gabb,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 

1861,  p.  18. 
Loc.  New  Jersey ;  Delaware  and  South  Carolina. 

Terebratola  harmonia  Hall=Eanella  harmonia. 

Terebratnla  hastata  of  American  anthorB=Diela8ma  bovidens. 

Terebratnla  helena  Whitfield,  Upper  Gretaceoas. 

Terebratnla  helena  Whitfield,  Lndlow^H  Rep.  Black  Hills  Dakota,  1875,  p.  103, 

figs.  5-10. 
Loc.  North  of  Belle  Fonrche,  South  Dakota.  ^ 

Terebratnla  hochstetteri  Tonla=Dielasma  hocbstetteri. 

Terebratnla  hohmanni  Moricke.  Jnrassic. 

Terebratnla  hohmanni  Moricke,  Nenes  Jahr.  f.  Mineral.,  Beilageband,  IX,  1894, 

p.  64,  pi.  6,  figs.  4a,  4b. 
Loc,  Qnebrada  de  Maricnnga,  Chile. 

Terebratnla  hnmboldtensis  Gabb.  Triassic. 

Terebratnla  hnpaboldtensis  Qabb,  Geol.  Survey  California,  Pal.,  I,  1864,  p.  34, 
pi.  6,  fig.  35.— Hall  and  Whitfield,  King's  U.  8.  Oeol.  Expl.  40th  Pari.,  IV, 
1877,  p.  282,  pi.  6,  figs.  22-24.— Whiteaves,  Cont.  Canadian  Pal.,  1. 1889,  p.  129. 

Loc.  Star  Canyon,  Humboldt  Connty,  and  Dun  Glen  Pass,  Pah-Ute  Kange,  Nevada ; 
Nicola  Lake,  Canada. 

Terebratola  ignaciana  d'Orbigny.  Jorassic. 

Terebratnla  ignaciana  d'Orbigny,  Voyage  dans  FAm^rique  M6rid.,  Pal.,  1842,  p. 

63,  pi.  22,  figs.  14, 15. — ^Darwin,  Geological  Observations  on  South  Amerioa, 

1846,  p.  216. 
Loc.  Cordillere  dn  Chili,  South  America. 

Terebratnla  inca  Forbes =T.  perovalis. 

Terebratnla  inconstans  Herrick=Cryptonellainconstans. 

Terebratola  inomata  McChesney.  <<  Keoknk  to  Ooal  Measures.' 

Terebratnla  inomata  McChesney,  New  Pal.  Fossils,  1860,  p.  48. 
Loc.  Sangamon  County,  Illinois. 

Terebratnla  itaitnbensis  Derby=Dielasma  itaitnbense. 

Terebratola  jnennda  Hall.  Middle  Devonian. 

Terebratnla  Jncunda  Hall,  Pal.  New  York,  IV,  1867,  p.  390,  pi.  60,  figs.  29-31.- 

Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  GtooL  Surrey,  1888|  p.  154  -^ 
Loc.  Waterloo,  Iowa;  Jefferson  and  Clark  counties,  Indiana. 

Terebratnla  lacbryma  Morton=Terebratnlina  lachryma. 
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Ferebratola  laonnosa  Schl.  Jurassic. 

Terebratula  laonnosa  (Schl.)  Bayle  and  Coqnand,  M^m.  Soc.  660I.  France,  ser.  ii, 

IV,  1851,  p.  29,  pi.  3,  figs.  10,  11. 
Loo,  Europe ;  Dona  Ana,  Chile. 

Ferebratnla  lapillus  Morton.  Goal  Measures. 

Terebratula  lapillus  Morton,  American  Jour.  Sci.,  XXIX,  1836,  p.  163,  pi.  26,  fig.  36. 
Loo,  Junior  Furnace,  Scioto  County,  Ohio. 
Oi«.  Not  determinable. 

Terebratula  leota  Guppy.  Eocene. 

Terebratula  lecta  Guppy,  Quart.  Jour.  Geol.  Soc.  London,  XXII,  1866,  p.  296,  pi. 

19,  fig.  3. 
Loc,  San  Fernando,  Trinidad. 

terebratula  lens  Hall=Gryptonella  lens, 
terebratula  leonensis  Gonrad=Kingena  leonensis. 

hrebratola  liardenns  Whiteaves.  Triassic. 

Terebratula  liardensis  Whiteayes,  Cont.  Canadian  Pal.,  I,  1889,  p.  130,  pi.  17, 

fig.  2.    (Abstract  of  same  pub.  1888.) 
Loo,  Liard  River,  Canada. 

^erebratula  lincklseni  Hall=Eunella  lincklseni. 
^erebratula  marcyi  Shnmard=Eumetria  marcyi. 

erebratola  meridionalis  Gonrad.  Oolite  or  Gretaceous. 

Terebratula  meridionalis  Conrad,  U.  S.  Astronomical  Exped.  to  the  Southern 

Hemisphere,  1855,  p.  282,  pi.  42,  fig.  10. 
Loc,  Cordillera  de  Dona  Ana,  Chile. 

erebratola  mesogona  Gastelnau.  Formation.  Y 

Terebratula  mesogona  Castelnau  (non  Phillips),  Essai  Syst.  Sil.  TAm^rlque  Sep- 

tentrionale,  1843,  p.  40,  pi.  13,  fig.  3. 
Loc,  Vicinity  of  Quebec,  Canada. 
Oi«.  Undeterminable. 

erebratula  mexioana  Hall.  Y  Upper  Oarboniferous. 

Terebratula  mexicana  Hall,  Emory's  Rep.  U.  S.  and  Mexican  Bound.  Survey,  I, 

1857,  pi.  20,  fig.  2. 
Loe,  Not  given. 
Ob9,  Undefined.    Compare  with  Seminula  argentea. 

'erebratula  millipunctata  Hall=Dielasma  bovidens. 
'erebratula  mormoni  Marcou=Hustedia  mormoni. 
'erebratula  navicella  nall=Gentronella  navicella. 

erebratula  nitens  Gonrad.  Miocene. 

Terebratula  nitens  Dana,  WUkee's  U.  S.  Exped.,  X,  1849,  p.  726,  pi.  19,  fig.  1. 

(Conrad's  earlier  description  I  have  not  found. ) 
Rhynchonella  nitans  Conrad,  American  Jour.  Conch.,  1865,  p.  154. 

erebratola  nueiformiB  Morton.  Goal  Measures. 

Terebratula  nuciformis  Morton,  American  Joar.  Sci.,  XXIX,  1836,  p.  150,  pi.  2, 

fig.  5. 
Loe.  Putnam  Hill  east  of  Flint  Ridge,  Ohio. 
Ob;  Not  defined  so  as  to  be  recognizable. 

terebratula  nucula  Sowerby=Ebynchonella  nucula. 
terebratula  occidentalls  Miller =Dlelasma  occidentale. 
terebratula  ovoides  Eaton  ^Bensselseria  ovoides. 
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Terebratula  Ontario  Hall.  Hamilton  (Dev.>  ^ 

Terebratnia  Ontario  Hall,  Pal.  New  York,  IV,  1867,  p.  418,  pi.  60,  figs.  45-48. 
Loi\  Canandaigua  Lake,  New  York. 

Terebratala  ornithocepbala  Bayle  and  GoqaaDd=T.  snbovoides. 
Terebratula  parva  Swallow=Seminula  parva. 

Terebratnia  patagonica  Sowerby.  Tertiary^  « 

Terebratula  patagonica  Sowerby,  Darwin's  Geol.  Observations  on  Sonth  Americi^ , 

1846,  p.  252,  pi.  2,  fig.  25. 
Loc.  St.  Josef  and  St.  Jalian,  Patagonia. 

Terebratula  x>ennata  Atwater=Spirifer  pennatus. 

Terebratula  (Zeilleria)  perforata  Piette.  Jurassic. 

Terebratula  (Zeilleria)  perforata  (Piette)  Muricke,  Nenes  Jahrb.  f.  Mineral., 

Beilageband,  IX,  18^)4,  p.  65. 
Loc.  Europe;  Sierre  de  la  Ternera,  Chile. 

Terebratnia  perinflata  Sburaard.  Upper  Carboniferous. 

Terebratula  perinfiata  Shumard,  Trans.  St.  Louis  Acad.  Sci.,  1, 1859,  p.  392. 
Loc,  Guadalupe  Mountains,  Texas. 

Terebratula  perovalis  Eaton  (non  Sowerby) =Ren8sel8eria  ovoides, 
Terebratula  perovalis  Morton  (non  Sowerby)  =T.  harlani. 

Terebratnia  perovalis  Sowerby.  Jurassic. 

Terebratula  inca  Forbes,  Darwin's  Geol.  Observations  S.  America,  1846,  p.  268,  pi. 

5,  figs.  19-20. 
Terebratula  perovalis  Bayle  and  Coquand,  M^m.  Soc.  G<^ol.  France,  ser.  ii,  IV, 

1851,  p.  22,  pi.  8,  figs.  15, 16. — Gottsche,  PalsBontographica,  Suppl.,  HI,  1878, 

p.  33,  pi.  4,  fig.  9. — Steinman,  Nenes  Jahrb.  f.  Min.,  Beilageband,  I,  1881,  p. 

252.— Moricke,  Ibidem,  Beilageband,  IX,  1894,  p.  65,  pi.  3,  figs.  6a-6c. 
Loc.  Europe;  Manfias,  Tres  Cruces,  Iqnique,  and  Espinazito,  Chile;  Caracoles, 

Bolivia. 

Terebratula  peruviana  d'Orbigny=Seminula  argetitea. 
Terebratula  plauirostra  Hall=Cryptonella  planirostris. 
Terebratula  planosulcata  Meek  and  Worthen=01eioth3nri8  roissyi. 
Terebratula  plicata  Say=Terebratella  plicata. 

Terebratnia  poeyana  Lea.  !  Jurassic. 

Terebratula  poeyana  Lea,  Trans.  American  Phil.  Soc,  n.  ser..  VII,  1841,  p.  260, 

pi.  10,  fig.  13. 
Loc,  Habana,  Cuba. 

Terebratula  prisca=Atrypa  reticularis. 

Terebratnia  punctata  Sowerby.  Liassic. 

Terebratula  punctata  Sowerby,  Mineral  Conch.,  I,  1812,  p.  46,  tab.  15,  fig.  4. — 
Davidson,  British  Oolitic  and  Liassic  Brach.,  Pal.  Soc,  1852,  p.  45. — Bur — 
meister  and  Geibel,  Abh.  Naturf.  Gessel.  Halle,  VI,  1862,  p.  127. 

Terebratula  cfr.  punctata  Behrendsen,  Zeit.  der.  Dentsohen  Geol.  Qessel.,  XLIII^ 
1891,  p.  395. 

Terebratula  (Waldheimia)  punctata  (Sowerby)  M5ricke,  Nenes  Jahrb.  f.  Min — 
eral.,  Beilageband,  IX,  1894,  p.  66. 

Loc,  Enrope ;  Porteznelo  Ancho,  Argentine  Republic ;  Manfias,  Juntas,  Chile. 

Terebratnia  raimondiana  Gabb.  f  Cretaceous. 

Terebratula  raimondiana  Gabb,  Jonr.  Acad.  Nat.  Sci.  Philadelphia,   2d  aer.y 

VIII,  1881,  p.  298,  pi.  42,  fig.  9. 
Loc,  Near  Ollon,  Pern. 
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'erebratola  reticularis =Atry pa  reticularis, 
'erebratula  rectirostra  Hall^Cryptonella  rectirostris. 

erebratola  repellini  d'Orbigny.  Jurassic. 

Terebratala  repellini  Anguilera,  Datos  para  la  Geologia  de  Mexico,  1893,  p.  18. 
Loe,  £arope;  Mexico. 

'erebratula  robusta  Whiteaves.  Jurassic  ( fCretaceous). 

Terebratnla  robusta  Whiteaves.  Cont.  Canadian  Pal.,  I,  1889,  p.  163,  pi.  22,  figs. 

1,  2. 
Loc.  Rooky  Mountains,  near  Devils  Lake,  Canada. 
Oi«.  The  horizon  of  this  locality  is  probably  Jurassic  (Stanton). 

?erebratula  rockyniontana  Marcou=Pugnax  rockymontana. 

^erebratula  romingeri  Hall=Cran{ena  romingeri. 

^erebratula  rowleyi  Wortben=Dielasma  rowleyi. 

^erebratula  royssii  cVOrbigny  (non  I/fiveill^)=:Seminula  argentea. 

^erebratula  royssii  Marcou=Clciothyri8  roissyi. 

.^erebratula  sacculus  Dawson,  and  Davidson  =:Dielasma  sacculus. 

!erebratiila  semisimplex  White.  Triassic. 

Terebratnla  semisimplex  White,  Bull.  U.  S.  Geol.  Survey  Terr.,  V,  1879,  p.  108. 
Loc,  Southeastern  Idaho. 

^erebratula  serpentina  Owen=Eumetria  marcyi. 
^erebratula  sbumardana  Miller=Dielasnia  sbumardanum. 
'erebratula  simulator  Hall=Eunella  simulator, 
'erebratula  spiriferoides  Eaton=Atbyris  spiriferoides. 

erebratola  subexcavata  Conrad.  Oolite  or  Cretaceous. 

Terebratnla  subexcavata  Conrad,  U.  8.  Astronomical  Exped.  to  the  Southern 

Hemisphere,  1855,  p.  282,  pi.  41,  fijj.  4. 
ioo.  Cordillera  do  Dona  Ana,  Chile. 

erebratula  subfragilis  d'Orbigny=T.  harlani. 

erebratula  subovoides  Eoemer.  Lias  (Jurassic). 

Terebratula  omithocephala  (non  Sowerby)  Bayle  and  Coqnand,  M^m.  Soc.  G^ol. 

France,  2d  ser,  IV,  1851,  p.  18,  pi.  8,  figs.  12-14. 
Terebratula  subovoides  Behrendseu^Zeit.  der  Deutschen  Geol.  Gessel.,  XLIII, 

1891,  p.  395. — Moricke,  Neuos  Jahrb.,  f.  Mineral.,  Beilageband,  IX,  1894,  p.  66. 
Loc.  Europe;   Vallo  lenas  amorillas,   Rio  Salado,   Argentine   Republic;    Mine 

Amolunas,  Manflus,  and  Trcs  Cruces.  Chile. 

erebratola  subnumismaliB  Davidson  ?.  Lias  (Jurassic). 

Terebratula  subnumismalis  Davidson,  British  Oolitic  and  Llassic  Brach.,  Pal. 

Soc,  1852,  p.  36,  pi.  51,  fig.  10. 
Terebratula  cfr.  subnumismalis  Behreudsen,  Zeit.  der.  Deutschen  Geol.  Gessel., 

XLIII,  1891,  p.  396. 
Loc.  Europe ;  Rio  Salado,  Argentine  Republic. 

'erebratula  sabretziforma  McCbesney.  Kaskaskia  (L.  Carb.). 

Terebratula  subretziaforma  McChesney,  Descrip.  New  Fossils,  1861,  p.  82. 
Loc.  Fountain  Blufi*,  Illinois. 

?erebratula  subtetroidra  Conrad =Bhyncbonella  anduin. 
?erebratula  subtilita  Hall=Seminula  argentea, 
?erebratula  sullivanti  Hall=Eunella  sullivanti. 
Bull.  87 29 
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Terebratula  swallovana  Miller.  Kaskaskia  (L.  Garb.)  . 

Terebratala  graoiliB  SwaUow  (non  von  Bnch),  Trans.  St.  Louis  Acad.  Sci.,  IT.^ 

1863,  p.  83. 
Terebratnla  swallovana  Miller,  American  Pal.  Foss.,  2d  ed.,  1883,  p.  299. 
Loc,  St.  Marys,  Missouri ;  Chester,  Illinois. 

Terebratnla  tayloriana  Lea=Ehynchonella  tayloriana. 
Terebratnla  tetraedra  Sowerby=Rbyncbonella  tetraedra. 
Terebratala  titicacensis  Gabb=Seminala  titicacaensis. 

Terebratnla  travenensiB  A.  Wincbell.  Hamilton  (Dev.). 

Terebratula  traversensis  A.  Winchell,  Rep.  Lower  Peninsula  Michigan,  1866,  p.  95. 
Loc,  Grand  Traverse  region,  Michigan. 

Terebratnla  trinitatensis  Guppy.  Eocene. 

Terebratula  trinitatensis  Guppy,  Quart.  Jour.  Geol.  Soc.  London,  XXII,  1866,  p. 

296,  pi.  19,  fig.  1. 
Loc.  Sanfemando,  Trinidad. 

Terebratula  trinnclens  Hall=Seminnla  trinnclens. 
Terebratnla  tnrgida  Hall=Diela8ma  tnrgidnm. 
Terebratnla  tnrpis  Vernenil=iClitambonite8  borealis. 
Terebratnla  ntah  Marcon  (non  Hall  and  Whitfield )=Pngnax  ntab. 

Terebratula  (?)  ntah  Hall  and  Wbitfield.  Lower  Carboniferous. 

Terebratula  utah  Hall  and  Whitfield,  King's  Geol.  Expl.  40th  Pari.,  IV,  1877,  p. 

258,  pi.  4,  fig.  18. 
Loc,  Cottonwood  Divide,  Wasatch  Range,  Utah. 
Obs.  Not  well  established.   Based  apon  a  single  dorsal  valve.  May  be  a  Dielasma. 

Terebratnla  valenciennii  Oastelnan=Meri8tella  nasnta. 
Terebratnla  wacoensisEoemer=Kingena  wacoensis. 
Terebratnla  wilmingtonensis  Lyell  and  8owerby=Ehynchonella  wil- 
mingtonensis. 

Terebratula  (1)  cfr.  zieteni  Loriol.  Jurassic 

Terebratula  cfr.  zieteni  Aguilera,  Bol.  Com.  Geol6gica  de  Mexico,  I,  1895,  p.  1, 

pi.  2,  tigs.  6,  7. 
Loc.  Rancho  Alamitos,  Sierra  de  Catorce,  Mexico. 

TEBEBRATXJLINA  d'Orb.         Genotype  Anomia  capntserpentis  Linn^. 

Terebratulina  d'Orbigny,  Ann.  Des.  Sci.  Nat.,  VIII,  1848,  p.  67.— HaU  and  Clarke, 
Thirteenth  Ann.  Rep.  N.  Y.  State  Geol.,  1895,  p.  872. 

Terebratulina  atlantica  (Morton).  Upper  Oretaceons. 

Terebratula  atlantica  Morton,  Jour.  Acad.  Nat.  Sci.  Philadelphia,y  III,  1842,  p.  214. 
Terebratula  halliana  Gabb,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  V,  1861,  p.  19. 
Terebratulina  halliana  Gabb,  Proc.  American  Phil.  Soc,  VIII,  1861,  p.  200. 
Terebratula  glossa  Conrad,  American  Jour.  Conch.,  V,  1869,  p.  42,  pi.  1,  fig.  22. 
Terebratulina  atlantica  Whitfield,  Mon.  U.  S.  Geol.  Survey,  IX,  1885,  p.  9,  pi.  1,  figs. 

10-13.— Holliok.  Trans.  N.  Y.  Acad.  Sci.,  XI,  1892,  p.  98,  pi.  1,  fig.  8. 
Loc.  New  Jersey ;  Tottenville,  Stateu  Island. 

Terebratulina  filosa  Conrad.  fCretaceons. 

Terebratulina  filosa  Conrad,  American  Jour.  Conch.,  II,  1866,  pp.  77,  105,  pi.  9, 

figs.  4, 5. 
Loc.  Uniontown,  Alabama. 
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!erebratnlina  floridana  (Morton).  Cretaceous. 

Terebratula  floridana  Morton,  Syn.  Cret.  U.  S.,  1834,  p.  72,  pi.  16,  fig.  17. 
Terebratnlina  floridana  d'Orbigny,  Prod.  Pal.,  II,  1849,  p.  258.— Whitfield,  Mon. 

U.  S.  Geol.  Snrvey,  IX,  1885,  p.  11. 
Loo,  Prairie  Bluff,  Alabama. 

lerebratnlina  gracilis  (Sclilotheim).  Eocene. 

Terebratnla  gracilis  Schlotheim,  Die  Petrefaotenknnde,  1820,  p.  270. 
Terebratnlina  gracilis  Conrad,  American  Jour.  Conch.,  1, 1865,  p.  15. 
Loc.  Europe;  Alabama. 

'erebratulina  gnadalupee  (Eoemer).  Upper  Cretaceons. 

Terebratula  gaudalupse  Roemer,  Texas,  1849,  p.  408; — Kreidebildang  von  Texas, 

1852,  p.  82,  pi.  6,  fig.  3.— Gabb,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1861,  p.  19. 

Loo.  New  Braunfels,  Austin,  and  200  miles  north  in  Dallas  County,  Texas  (Hill). 

'erebratulina  halliana  Gabb=tT.  atlautica. 

erebratulina  laohryma  (Morton).  (Cretaceous  f)  Eocene  f. 

Terebratula  lachryma  Morton,  Syn.  Cret.  U.  S.,  1834,  p.  72,  pi.  10,  fig.  11;  pi.  16, 

fig.  6. 
Terebratnlina  laohryma  d'Orbigny,  Prod.  Pal.,  1849,  p.  396.— Gabb,  Proc.  Acad. 

Nat.  Sci.  Philadelphia,  1861,  p.  19;— Pro<5.  American  Phil.  Soc,  VIII,  1861  p. 

200. — Conrad,  American  Jour.  Conch.,  I,  1865,  p.  15. — Whitfield,  Mon.  U.  8. 

Geol.  Survey,  IX,  1885,  p.  12,  pi.  1,  fig.  14. 
Loc.  New  Jersey ;  Claiborne,  Alabama. 

OBYFIFER  Hall  and  Clarke.     Genotype  T.  criticus  Hall  and  Clarke. 

Torynifer  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  explanation  to 
pi.  84. 

'orynifer  oriticiis  Hall  and  Clarke.  St.  Louis  (L.  Garb.). 

Torynifer  criticus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  84, 
figs.  34, 35. 

IBEMATIS  Sharpe. 

Genotype  Orbicula  terminalis  Sharpe  (non  Emmons) =T.  millipunc- 
tata  Hall. 

Trematis  Sharpe,  Quart.  Jour.  Geol.  Soc.  London,  IV,  1847,  p.  66. — Dall,  Bull. 
Mu8.  Comp.  Zool.,  Ill,  1871,  p.  37;— Bull.  U.  S.  Nat.  Mus.,  8,  1877,  p.  73.— 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  138,  168.— Winchell 
and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  367. — Hall  and  Clarke 
Eleyenth  Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  258. 

Trematis  orassipuxota  Ulrich.  Lorraine  (Ord.). 

Trematis  crassipuncta  Ulrich,  American  Geologist,  IV,  1889,  p.  22;  III,  p.  378^ 

fig.  7. 
Loc.  Cincinnati,  Ohio. 

^matis  (1)  dyeri  Miller.  Lorraine  (Ord.). 

Trematis  dyeri  Miller,  Cincinnati  Quart.  Jour.  Soi.,  I,  1874,  p.  347,  fig.  39. 
Trematis  (?)  dyeri  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  142. 
Loc.  Cincinnati,  Ohio. 

?rematis  filosa  BillLngs=Schizocrania  filosa. 

trematis  fragilis  Ulrich.  Trenton  (Ord.). 

Trematis  fragilis  Ulrich,  American  Geologist,  IV,  1889,  p.  21 ;  III,  p.  378,  fig.  6.— 

Hall  and  Clarke,  Pal.  New  York,  VHI,  Pt.  1, 1892,  p.  142,  pi.  4G,  fig.  14. 
Loc,  Near  Covington,  Kentucky. 
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Trematis  huronensis  Billings.  Black  Biver  (OnL). 

Trematis  haroneusiB  Billings,  Pal.  Fossils,  I,  1862,  p.  53,  fig.  59  on  p.  52; — Oeol 

Canada,  1863,  p.  159,  fig.  180. 
Productella  minneapolts  Sardeson,  Bull.  Minnesota  Acad.  Nat.  Sci.,  Ill,  1892,  p. 

332,  pi.  4,  figs.  11,  12. 
Trematis  huronensis?  Winchell  and  Schuckert,  Minnesota  Geol.   Survey,  III, 

1893,  p.  368,  fig.  29. 
Loo,  Pallideau  Islands,  Lake  Huron ;  Minneapolis,  Minnesota. 

Trematifl  millepanotata  Hall.  XJtica  and  Lorraine  (Ord.). 

Trematis  millepunctata  Hall,  Description  n.  sp.  Crinoidea  and  other  Fossils, 
1866,  p.  14;--Twenty-fourth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1872,  p.  221, 
pi.  7,  figs.  22-25.— Hall  and  Whitfield,  Pal.  Ohio,  II,  1875,  p.  70,  pi.  1,  figs. 
4-7. — Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  16. — Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  139,  pi.  4G,  figs.  4-10. 

Loo.  Cincinnati,  Ohio. 

Oba,  See  T.  quinouncialis  and  T.  reticularis. 

Trematis  montrealensis  Billings.  Trenton  (Ord.). 

Trematie  montrealensis  Billings,  Pal.  Fossils,  1, 1862,  p.  52,  fig.  57 ; — Geol.  Canada, 

1863,  p.  159,  fig.  128. 
Loc.  Montreal,  Canada. 

Trematis  oblata  Ulrich.  Utica  and  Lorraine  (Ord.). 

Trematis  punctostriata  HaU  and  Whitfield  (non  Hall,  1873),  Pal.  Ohio,  II,  1875, 

p.  70,  pi.  1,  figs.  8,  9. 
Trematis  oblata  Ulrich,  American  Geologist,  IV,  1889,  p.  23;  III,  p.  378,  fig.  9.— 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  142,  pi.  4G,  fig.  20. 
Loo.  Cincinnati,  Ohio. 

Trematis  ottawaensis  Billings.  Trenton  and  Lorraine  (Ord.). 

Trematis  ottawaensis  Billings,  Pal.  Fossils,  1, 1862,  p.  53,  fig.  58  on  p.  52; — Geol. 
Canada,  1863,  p.  159,  fig.  129;— Cat.  Sil.  Fossils  Anticosti,  1866,  p.  11.— HaU 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  139,  pi.  4G,  figs.  15-17.— Win- 
chell and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  369,  fig.  30. 

Loo.  Ottawa,  Canada;  Anticosti;  Trenton  Falls,  New  York;  Frankfort,  Ken- 
tucky; St.  Paul,  Minnesota. 

TrematisY  pannulas  White=Ipbidea  pannulas. 
Trematis  punctostriata  Hall  and  Wliitfield=T.  oblata. 

Trematis  punctistriata  Hall.  Lorraine  (Ord.). 

Trematis  punctostriata  Hall,  Twenty-third  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1873, 
p.  243,  pi.  13,  figs.  17,  18.— Hall  and  Clarke,  Pal,  New  York,  VIII,  Pt.  I, 
1892,  p.  142,  pi.  4G,  figs.  11-13  (?3). 

Loo.  Clifton,  Tennessee. 

Trematis  (1)  pnstulosa  Hall.  Lorraine  (Ord.). 

Trematis f  pnstulosa  Hall,  Descrip.  n.  sp.  Crinoidea  and  other  Fossils,  1866,  p. 

16;— Twenty-fourth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1872,  p.  222. 
Loo,  Near  Horicon,  Wisconsin. 

Trematis  qmnonncialis  Miller  and  Dyer.  Lorraine  (Ord.). 

Trematis  quincuncialis  Miller  and  Dyer,  Cont.  to  Pal.,  II,  1878,  p.  8,  pi.  3,  fig.  9. 
Loc,  Lebanon,  Ohio. 

Obs.  Seems  to  be  only  a  yariety  of  T.  miUepunctata  occurring  at  a  higher 
horizon. 
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'rematis  retdoularis  (Miller).  Lorraine  (Ord.). 

Crania  reticularis  Miller,  OincinDati  Quart.  Jour.  Sci.,  II,  1875,  p.  280,  fig.  1. 
Loc,  Brook vi lie,  Indiana. 

Oh8»  The  type  specimens  have  been  examined  and  appear  to  be  young  T.  mille- 
pnnctata. 

Vematis  rudis  Hall=Schizocrania  rudis. 

irematis  tenninalis  Emmons.  Trenton  (Ord.). 

Orbicnla  terminalis  Emmons,  Geol.  New  York;  Rep.  Second  Dist.,  1842, p.  395, 

fig.  4.— Hall,  Pal.  New  York,  1, 1847,  p.  100,  pi.  30,  fig.  11. 
Trematis  terminalis  Emmons,  American  Geologist,  Pt.  II,  1855,  p.  201,  fig.  03. — 

Billings,  Geol.  Canada,  1863,  p.  159,  fig.  127.— Hall  and  Clarke,  Pal.  New  York, 

VIII,  Pt.  1, 1892,  p.  139,  pi.  4G,  figs.  1, 2. 
f  Trematis  terminalis  Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  14. 
Loc.  Middleville,  Trenton  Falls,  Watertown,  and  elsewhere  in  New  York. 

'rematis  truncata  Hall=Schizobolns  concentricus. 

tematis  umbonata  Ulrich.  Lorraine  (Ord.). 

Trematis  umbonata  Ulrich,  American  Geologist,  IV,  1889,  p.  23;  III,  1889,  fig.  8 
on  p.  378.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  139,  pi.  4G, 
figs.  18,  19. 

Ja}c,  Covington,  Kentucky;  Cincinnati,  Ohio. 

UEMATOBOLUS  Matthew.  Genotype  T.  insignia  Matthew. 

Trematobolus  Matthew,  Canadian  Rec.  Science,  1893,  p.  276. — Hall  and  Clarke, 
Eleventh  Ann.  Rep.  N.  Y.  State  Geol.,  1894,  p.  252. 

tematoboliiB  insigfnis  Matthew.  Middle  Cambrian. 

Trematobolus  insignis  Matthew,  Canadian  Record  Science,  1893,  p.  276,  fig.  1; — 
Trans.  Royal  Soc.  Canada,  Vol.  XI,  1894,  p.  88,  pi.  16,  fig.  4ar<l;— Trans. 
N.  Y.  Acad.  Sci.,  XIV,  1895,  p.  122,  pi.  4,  fig.  2. 

Loc,  St.  Martins,  New  Brunswick. 

'EEMATOSPIRA  Hall.  Genotype  Spirifert  perforatus  Hall. 

.  Trematospira  Hall,  Pal.  New  York,  III,  1859,  p.  207;— Twelfth  Kep.  N.  Y.  State 
Cab.  Nat.  Hist.,  1859,  p.  27;— Pal.  New  York,  IV,  1867,  p.  271.— Nettelroth, 
Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  135. — Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  124;— Thirteenth  Ann.  Rep. 
N.  Y.  State  Geologist,  1895,  p.  798. 
f  Trematospira  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  54. 

^rematospira  acadiie  Hall  and  Clarke =Ehyncho8pira  acadiaB. 
'rematospira  camnra  Hall.  Niagara  (Sil.). 

Atrypa  camura  Hall,  Pal.  New  York,  II,  1852,  p.  273,  pi.  56,  fig.  3. 
Trematospira  camura  Hall,  Pal.  New  York,  III,  1859,  p.  212,  pi.  28A,  fig.  1.— HaU 

and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  126,  pi.  49,  figs.  2-4. 
Rhynchonella  camura  Billings,  Geol.  Canada,  1863,  p.  315,  fig.  322. 
Loc.  Lock  port.  New  York. 

'rematospira  oostata  Hall.  Lower  Helderberg  (Dev.). 

Trematospira  costata  Hall,  Pal.  New  York,  III,  1859,  p.  210,  pl.28A,  1859,  fig.  4;— 
Ibidem,  IV,  1867,  p.  276,  figs.  5,  6.— Hall  and  Clarke,  Pal.  New  York,  VIII, 
Pt.  II,  1895,  pi.  49,  figs.  19,  20. 

Loc.  Albany  and  Schoharie  counties.  Now  York. 

^rematospira  deweyi  Hall=Parazyga  deweyi. 
^rematospira  disparilis  HaIl=:Atrypina  disparilis. 
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Trematospira  dubia  (Billings).  Lower  Helderberg  (Dev.). 

Retzia  dubia  Billings,  Proc.  Portland  Soc.  Nat.  Hist.,  1, 1863,  p.  113,  pi.  3,  ^g,  10. 
Trematospira  dnbia  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  II,  1893,  p.  126, 

pi.  49,  figs.  15, 16. 
Loe,  Square  Lake,  Maine. 

Trematospira  equifltriata  Hall  and  Clarke.        Lower  Helderberg  (Dev.). 

Trematospira  eqnistriata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895, 

pi.  49,  fig.  47. 
Loc,  Cumberland,  Maryland. 

Trematospira  gibbosa  Hall.  Hamilton  (Dev.). 

Trematospira  gibbosa  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860, 
p.  82;— Pal.  New  York,  IV,  1867,  p.  272,  pi.  45,  figs.  7-15.— HaU  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  49,  figs.  23-27. 
'  Loc.  Bellona,  York,  and  Darien,  New  York. 

Trematospira  belena  Nettelrotb=Ehyncbospira  helena. 

Trematospira  hippolyte  (Billings).  Lower  Helderberg  (Dev.). 

Retzia  hippolyte  Billings,  Proc.  Portland  Soc.  Nat.  Hist.,  1863,  p.  112,  pi.  13,  fig.  9. 
Trematospira  hippolyte  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

126,  pi.  49,  figs.  7, 8. 
Loo,  Square  Lake,  Maine. 

Trematospira  hirsnta  Hall=Parazyga  birsnta. 
Trematospira  imbricata  Hall=Atrypina  imbricata. 

Trematospira  (1)  lininsonla  A.  Winchell.  Hamilton  (Dev.). 

Trematospira  f  liniuscula  A.  Winchell,  Rep.  Lower  Peninsula  Michigan,  1866, 

p.  94. 
Loo,  Grand  Traverse  region,  Michigan. 

Trematospira  mattbewsoni  McCbesney=Atrypa  marginalis. 
Trematospira  maria  (Billings).  Lower  Helderberg  (Dev.). 

Retzia  maria  Billings,  Proc.  Portland  Soc.  Nat.  Hist.,  1863,  p.  112,  pi.  3,  fig.  8. 
Trematospira  maria  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  126, 

pi.  49,  fig.  21. 
Loc.  Square  Lake,  Maine. 

Trematospira  multistriata  Hall.  Lower  Helderberg  (Dev.). 

Spirifer  multistriata  Hall,  Teutb  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  59, 
figs.  1-6. 

Trematospira  multistriata  Hall,  Pal.  New  York,  III,  1859,  p.  209,  pi.  24,  fig.  3; 
pi.  28A,  fig.  5 ;— Il)idem,  IV,  1867,  p.  276,  figs.  1-3.— Hall  and  Clarke,  PaL 
New  York,  VIH,  Pt.  II,  1893,  p.  126,  fig.  110,  pi.  49,  figs.  9-14. 

Retzia  multistriata  Billings,  Geol.  Canada,  1863,  p.  958,  fig.  458. 

Loc.  Schoharie,  New  York. 

Trematospira  nobilis  Hall=Cyclorbina  uobilis. 

Trematospira  perforata  Hall.  Lower  Helderberg  (Dev.). 

Spirifer  f  perforata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  60. 
Trematospira  perforata  Hall,  Pal.  New  York,  III,  1859,  p.  208,  pi.  28A,  fig.  3;— 

Ibidem,  IV,  1867,  p.  276.— HaU  and  Clarke,  Pal.  New  York,  VUI,  Pt.  II,  1895, 

pi.  49,  figs.  5,  6. 
Loo,  Albany  and  Schoharie  counties  and  Hudson,  New  York. 

Trematospira  simplex  Hall.  Lower  Helderberg  (Dev.)* 

Trematospira  simplex  Hall,  Pal.  New  York,  III,  1859,  p.  211,  pi.  28A,  fig.  2.^Hali 

and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  49,  figs.  17, 18. 
Loo,  Decatur  County,  Tennessee. 
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)rematospira  quadriplicata  Miller =Ehynchotrema  inseqiii valve, 
'rematospira  tennesseensis  Hall  and  Clarke.      Lower  Helderberg  (Dev.). 

Trematospira  tennesseensis  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  II,  1895, 

pi.  83,  figs.  21-23. 
Loc.  Perry  County,  Tennessee. 

'EIOEBIA  (Bayle  partim)  Hall  and  Clarke. 

Genotype  Terebratula  guerangeri  de  Verneuil. 

Trigeria  Bayle  (partim),  Explic.  Carte  G^ol  de  France,  Atlas,  1875,  pi.  13. — Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  272,  273,  fig.  189;— Thir- 
teenth Bep.  N.  Y.  State  Geologist,  1895,  p.  856. 

'rigeria  gaudryi  (CEblert).  Oriskany  (Dev.). 

Centronella  gaudryi  CEhlert,  Bull.  Soc.  Geol.  France,  3d8er.,  Y,  1877,  p.  593,  pi. 

10,  fig.  8; — Bull,  de  la  Soc.  d'Etudes  Scientif.  d' Angers,  separate  1883,  p.  2,  pi. 

— .  figs.  10-17. 
Trigeria  gaudryi  Hall  aud  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  273,  fig. 

189,  pi.  76,  figs.  6, 7. 
Loc.  France;  Cumberland,  Maryland. 

'rigeria  (1)  lepida  Hall.  Hamilton  (Dev.). 

Rhynchospira  lepida  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p. 

83;— Pal.  New  York,  IV,  1867,  p.  276,  pi.  45,  figs.  1-6. 
Retzia  lepida  Miller,  N.  American  Geol.  Pal.,  1889,  p.  366. 
Trigeria  ?  lepida  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  274,  pi.  50, 

figs.  36-40. 
Loc.  Canandaigua  Lake  and  Bellona,  New  York. 

"rigeria  (1)  margarida  (Derby).  Middle  Devonian. 

Centronella  (?)  margarida  Derby,  Arohivos  do  Museu  Nacional  Rio  de  Janeiro, 

IX,  1890,  p.  84,  with  figures  in  text. 
Trigeria  ?  margarida  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  274. 
Loc,  Head  of  Paraguay ;  Matto  Grosso,  Brazil. 

"rigeria  (1)  portlandica  (Billings).  Lower  Helderberg  (Dev.). 

Rensselaeria  portlandica  Billings,  Proo.  Portland  Soc.  Nat.  Hist.,  I,  1863,  p.  115, 

pi.  3,  fig.  12. 
Trigeria  f  portlandica  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  273, 

pi.  76,  figs.  4,  5. 
Loc.  Square  Lake,  Maine. 

Irigeria  (1)  wardiana  (Eathban).  Middle  Devonian. 

Retzia  wardiana  (Hartt)  Rathbnn,  Bull.  Buffalo  Soc.  Nat.  Sci.,  I,  1874,  p.  245, 
pi.  10,  figs.  2-5,  8,  9,  11,  12,  14,  16.— Rathbun,  Proc.  Boston  Soc.  Nat.  Hist., 
XX,  1879,  p.  31. 

Retzia  f  wardiana  Derby,  Archivos  do  Museu  Nacioual  do  Rio  de  Janerio,  IX, 
1890,  p.  78. 

Trigeria  ?  wardiana  Hall  and  Clarke,  Pal.  New  York,  VUI,  Pt.  II,  1893,  p.  274. 

Loc.  Province  of  Para,  Brazil. 

!BIMER£LLA  Billings.  Genotype  T.  grandis  Billings. 

Trinierella  Billings,  Pal.  Fossils,  I,  1862,  p.  166. — Dall,  American  Jour.  Conch., 
VI,  1870,  p.  160;— Ibidem,  VII,  1871,  p.  79.— Davidson  and  King,  Quart.  Jonr. 
Geol.  Soc.  London,  XXX,  1874,  p.  143.— Dall,  Bull.  U.  8.  National  Mas.,  8, 
1877,  p.  74.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  33,  46, 
163;— Eleventh  Ann.  Rep.  N.  Y.  State  Gtoologiftt,  1894,  p.  236. 

Gotlandia  Dall,  American  Jour.  Conch.,  VI,  1870,  p.  160. 
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Trimerella  acuminata  Billings.  Guelpb  (Sil.). 

Trimerella  acuminata  BillingH,  Pal.  Fossils,  I,  1862,  pp.  167,  168,  fig.  152;— 
American  Jour.  Sci.,  3d  ser.,  I,  1871,  p.  471; — Ann.  Mag.  Nat.  HiBt.,  4th  ser., 

VIII,  1871,  p.  140.— Dall,  American  Jour.  Conch.,  VII,  1871,  p.  82.--David- 
son  and  King,  Quart.  Jour.  Gcol.  Soc.  London,  XXX,  1874,  p.  146,  pi.  15, 
figs.  4-7;  pi.  16,  figs.  1,  2.— Nicholson,  Pal.  Prov.  Ontario,  1875,  p.  68,  fig. 
36.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  4B,  fig.  6. 

Loc.  Gait,  New  Hope,  and  Hespelar,  Ontario;  near  Hillsboro,  Ohio;  Port  Byron, 
Illinois;  Gotland  and  Faro. 

Trimerella  billingsi  Dall.  Ouelpli  (Sil.). 

Trimerella  billiugsi  Dall,  American  Jour.  Conch.,  VII,  1871,  p.  82,  pi.  11,  figs. 

1-3. — Davidson  and  King,  Quart.  Jour.  Geol.  Soc.  London,  XXX,  1874,  p.  150, 

pi.  16,  figs.  8,  9. 
Loc.  New  Hope,  Ontario,  Canada. 

Trimerella  dalli  Davidson  and  King.  Guelph  (Sil.). 

Trimerella  dalli  Davidson  and  King,  Quart.  Jour.  Geol.  Soc.  London,  XXX,  1874, 
p.  154,  pi.  15,  figs.  1-3.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 
pi.  4A,  fig.  10. 

Loc.  Hespelar,  Elora,  and  New  Hope,  Ontario,  Canada. 

Trimerella  galtensis  Hall=Rhinobolus  galteusis. 

Trimerella  grandis  Billings.  Guelph  (Sil.), 

Trimerella  grandis  Billings,  Pal.  Fossils,  I,  1862,  pp.  166,  167,  fig.  151.— Dall, 
American  Jour.  Concli.,  II,  1870,  p.  160;— Ibidem,  VII,  1871,  p.  82.— Hall, 
Twenty- third  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1873,  pi.  13,  figs.  11-16.— 
Davidson  and  King,  Quart.  Jour.  Geol.  Soc.  London,  XXX,  1874,  pi.  13,  figs. 
2,  3.— Nicholson,  Pal.  Prov.  Ontario,  1875,  p.  67,  fig.  37.— HaU  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  4A,  figs.  1,  2;  pi.  4B,  figs.  2-5. 

Loc,  Gait,  New  Hope,  and  Elora,  Hespelar,  Ontario,  Canada;  near  Hillisboro, 
Ohio;  Wisconsin. 

Trimerella  minor  Dall=Rbinobolas  galtensis. 

TrimereUa  ohioensis  Meek.  Niagara  (Sil.). 

Trimerella  ohioensis  Meek,  American  Jour.  Sci.,  3d  ser.,  I,  1871,  p.  305. — Dall, 
American  Jour.  Conch.,  VII,  1871,  p.  83. — Davidson  and  King,  Geol.  Mag., 

IX,  1872.— Meek,  Pal.  Ohio,  1, 18t3,  p.  183,  pi.  16,  fig.  1.— Davidson  and  King, 
Quart.  Jour.  Geol.  Soc.  London,  XXX,  1874,  p.  153,  pi.  16,  figs.  3-7;  pi.  19, 
figs.  1-2.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pi.  4A,  figs.  3-9. 

Loc.  Genoa,  Ottawa  County,  Ohio;  Port  Byron,  Illinois;  Ontario,  Canada. 

TRIPLEGIA  Hall.  Genotype  Atrypa  extans  Emmons. 

Triplesia  Hall,  Pal.  New  York,  III,  1859,  p.  522;— Twelfth  Rep.  N.  Y.  State  Cab 

Nat.  Hist.,  1859,  p.  44.— Waagen,  Palieontologica  Indica,  Ser.  XIII,  I,  1884, 

p.  576. 
Triplecia  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  269.— Wincbeli 

and  Schuchort,  Minnesota  Geol.  Survey,  III,  1893,  p.  408. — Hall  and  Clarke, 

Eleventh  Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  289. 
Dicraniscus  Meek,  American  Jour.  Sci.,  3d  ser.,  IV,  1872,  p.  279. — Pal.  Ohio,  I, 

1873,  p.  576. 

Tnpleoia  cuspidata  Hall,  Trenton  (Ord.). 

Atrypa  cuspidata  Hall,  Pal.  New  York,  I,  1847,  p.  138,  pi.  33*,  fig.  1,  and  p.  318. 
Triplesia  cuspidata  Hall,  Pal.  New  York,  III,  1859,  p.  522.— Hall  and  Clarke, 

Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  270. 
Loo.  LowviUe,  Lewis  County.  New  York. 
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Triplecia  extans  (Eminoiis).  Trenton  (Orel.). 

Atrypa  extans  Emmons,  Geol.  N.  Y. ;  Rep.  Second  Dist.,  1842,  p.  395,  fig.  6. — 

Hall,  Pal.  New  York,  I,  1847,  p.  137,  pi.  33,  fig.  1. 
Triplesia  extans.  Hall,  Ibidem,  III,  1859,  p.  523,  figs.  1-3. 
Triplecia  extans  Hall  and  Clarke,   Pal.  New  York,   VIII,  Pt.  I,  1892,  p.  270, 

pi.  lie,  figs.  1-7. 
Loc,  Watertown,  Lowville,  and  Boonville,  New  York. 

Triplecia  niagaraensis  Hall  and  Clarke.  Niagara  (Sil.). 

Triplecia  niagarensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  83, 

figs.  16-20. 
Loc.  Near  Milwaukee,  Wisconsin. 

Triplecia  nucleus  Hall.  Trenton  (Ord.). 

Atrypa  nucleus  Hall,  Pal.  New  York,  I,  1847,  p.  138,  pi.  33,  fig.  2. 

Triplesia  nucleus  Hall,  Ibidem,  III,  1859,  p.  522. 

Triplecia  nucleus.  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  270, 

pi.  lie,  figs.  8,  9. 
Loc,  Middleville,  New  York. 

Triplecia  ortoni  Meek.  Clinton  (Sil.). 

DicraniscuB  ortoni  Meek,  American  Jour.  Sci.,  3d  ser.,  IV,  1872,  p.  280. 

Triplesia  ortoni  Meek,  Pal.  Ohio,  I,  1873,  p.  178,  pi.  15,  fig.  1. 

Triplecia  ortoni.  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  270; 

pi.  lie,  figs.  12-20.— Foerste,  Geol.  Ohio,  VII,  1895,  p.  585. 
Loo,  Dayton,  Ohio;  Newson,  Tennessee. 

Triplecia  (1)  radiata  Whitfield.  Calciferous  (Ord.). 

Triplesia  r.idiata  Whitfield,  Bull.  American  Mus.  Nat.  Hist.,  II,  1889,  p.  43,  pi.  7, 

figs.  5-8. 
Triplecia  radiata,  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  271. 
Loc,  Beekmantown,  New  York. 

Triplecia  ulrichi  Wiucbell  and  Scbucbert.  Lorraine  (Ord.). 

Triplecia  ulrichi  W.  and  S.,  Minnesota  Geol.  Survey,  III,  1893,  p.409,  fig.  34. 
Loc,  Wykoflf  and  Spring  Valley,  Minnesota. 

Triplesia  ambigua  Hall=Camarella  ambigna. 
Triplesia  calcifera  Walcott=Syntropbia  calcifera. 
Triplesia  eongesta  Hall=Hyattella  congesta. 
Triplesia  lateralis  Wbitfield=Syntropbia  lateralis. 
Triplesia  primordialis  Wbitfteld=8yntropbia  primordialis. 
Triplesia  putillas  Hall=Mimulns  waldronensis. 
Triplesia  qnadricostata  Hall=Hyattolla  congesta. 

TBOPIDOLEPTUS  Hall.  Genotype  Strophoraena  earinata  Conrad. 

TropidoleptuB  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  152  (unde- 
fined);— Twelfth  Rep.  Ibidem,  1859,  p.  31  (undefined);  Twentieth  Rep.— 
Ibidem,  1867,  pp.  165,  279;--Pal.  New  York,  IV,  1867,  p.  404.— Nettelroth, 
Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  46.— Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  302 ;— Thirteenth  Ann.  Rep, 
N.  Y.  State  Geologist,  1895,  p.  870. 

Tropidoleptas  carinatus  (Conrad).  Marcellus  and  Hamilton  (Dev.). 

Strophomena  oarinata  Conrad,  Third  Ann.  Rep.  N.  Y.  Geol.  Survey,  18SR9,  p.  64. 
Leptsena  laticosta  (Hall)  de  Verneuil,  Bull.  Soc.  Geol.  France,  2d  ser.,  lY,  1847, 

p.  703. 
Tropidoleptus  carinatus  Hall,  Tenth  Rep,  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p. 

151,  figs.  1,2;— Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  31,  figs. 


t 


-f 


458  SYNOPSIS   OF   AMERICAN  FOSSIL   BBACHIOFODA.        [buu.87. 

Tropidoleptas  caiinatiis  (Conrad) — Gontinaed. 

1-4.— Rogers,  Geol.  PencsylyaDia,  II,  Pt.  II,  1858,  p.  828,  fig.  672.^HaU,PaL 
New  York,  IV,  1867,  p.  407,  pi.  62,  figs.  2, 3.— Meek  and  Worthen,  GeoL  Surrey 
lUinois,  lU,  1868,  p.  427,  pi.  13,  fig.  2.~Rathbim,  Bull.  Buffalo  Soc.  Nat.  Sd., 
1, 1874,  p.  254,  pi.  9,  figs.  1,  9,  10,  26.~Derby,  BnU.  Mns.  Comp.  ZooL,  III, 
1876,  p.  282.— RathbnD,  Proc.  Boston  Soc.  Nat.  Hist.,  XX,  1879,  p.  35.— Nettol- 
roth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  146, 
pi.  17,  figs.  14, 15.— A.  Ulrich,  N.  Jahrb.  f.  Mineral.,  Beilageband,  YIII,  1892, 
p.  73,  pi.  4,  figs.  32-31.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  U,  1893, 
p.  304,  figs.  227, 228,  pi.  82,  figs.  26-36. 
Loc.  New  York ;  Falls  of  Ohio ;  Columbus,  Ohio ;  Pennsylvania ;  Jackson  County, 
Illinois ;  Erere,  Provin  ce  of  Para,  Brazil ;  Island  of  Coati,  Lake  Titicaca 
(Agassiz),  and  Rio  Sicasica  (Ulrich),  Bolivia,  South  America;  South  Africa 
(Ulrich);  France;  Germany  and  England. 

TrepidoleptQs  occidens  Hall.  Hamilton  (Dev.). 

Tropidoleptus  occidens  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  .« 

p.  91 ;— Pal.  New  York,  IV,  1867,  p.  408,  pi.  61A,  figs,  50-52.— Hall  and  Clarke,  ^, 

Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  82,  figs.  37, 38. 

Loc.  Iowa  City,  Iowa. 

UHCIirULUS  Bayle.         Genotype  Ehynchonella  snbwilsoni  d'Orbigny.        •". 

Uncinulns  Bayle,  Explic.  de  la  Carte  G^olog.  France,  IV,  Atlas,  1878,  pi.  11,  figs.  .  <s. 

17-20.— Waagen,  Palwontologica  Indica,  Ser.  XIII,  I,  1883,  p.  424.— CEhlert, 
Fischer's  Manuel  de  Conchyliologie,  1887,  p.  1306. — Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  II,  1893,  p.  195 ;— Thirteenth  Ann.  Rep.  N.  Y.  State  Geologist, 
1895,  p.  828. 

UnoiniilQs  abruptus  Hall.  Lower  Helderberg  (Dev.).    ^  4. 

Rhynchonella  abrupta  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  68,     ^  ^ 

fig.  1 ;— Pal.  New  York,  III,  1859,  p.  228,  pi.  31,  fig.  3. 
Uncinalus  abruptus  Hall  and  Clarke,  VIII,  Pt.  II,  1893,  p.  199,  pi.  58,  figs.  16-21.  •  ,M1. 
Loc.  Albany  and  Schoharie  counties,  New  York. 

Uncinulus  oampbeUanus  (Hall).  Lower  Helderberg  (Dev.)^  ^•). 

Rhynchonella  campbellana  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Vat.  Hist.,  1867.p>^iy  p. 

79 ;— Pal.  New  York,  III,  1859,  p.  239,  pi.  43,  fig.  2. 
Loc.  Albany  County,  New  York. 

Uncinnlufl  mutabiliB  Hall.  Lower  Helderberg  (Dey.)C  ->  ^O* 

Rhynchonella  mutabilis  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857, 
66,  figs.  1-7 ;— Pal.  New  York,  III,  1859,  p.  225,  pi.  29,  fig.  4 ;  pi.  30,  figs.  1, 2. 

Uncinulus  mutabiUs  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  U,  1893,  p. 
pi.  58,  figs.  22-25. 

Loo.  Schoharie  and  Carlisle,  New  York. 

Uncinuliu  nobilis  Hall.  Lower  Helderberg  (Dev.^^^.). 

Rhynchonella  nobilis  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  8^      80, 
figs.  1-3.— Rogers,  Geol.  Pennsylvania,  II,  1858,  p.  825,  fig.  645.— HaU,  P^^*=Pa7. 
New  York,  III,  1859,  p.  240,  pi.  43,  fig.  3. 

Uncinulus  nobilis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1885,  pi.  S        ^ 
fig.  26. 

Loc.  Albany  and  Schoharie  counties.  New  York ;  Pennsylvania. 

Uncinidiui  nacleolatnfl  HalL  Lower  Helderberg  (Dev^y. 

Rhynchonella  nucleolata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist,  ISXfT, 
p.  68;— Pal.  New  York,  III,  1859,  p.  227,  pi.  31,  figs.  If,  2.— BillingB,  PlW^ 
Portland  Soc.  Nat.  Hist.,  1863,  p.  110,  pi.  3,  fig.  5. 
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rndnultis  nndeolatiis  Hall — Continued. 

Uncinulus  nucleolata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  199. 
Loc,  Schoharie  and  Carlisle,  New  York ;  Square  Lake,  Maine ;  St.  Blandlne,  New 
Brunswick,  Canada. 

rucmnlns  pyramidatnB  Hall.  Lower  Helderberg  (Dev.)« 

Rhynchonella  pyramidata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857, 
p.  70;— Pal.  New  York,  III,  1859,  p.  229,  pi.  32,  fi^.  1,  2. 

Uncinulus  pyramidatus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  58, 
figs.  27,  28. 

Loc.  Albany  County,  New  York. 

FncinuluB  stricklandi  (Sowerby).  Niagara  (Sil.). 

Terebratula  stricklandi  Sowerby,  Murchison's  Sil.  System,  1839,  pi.  13,  fig.  19. 

Rhynchonella  tennesseensis  Hall  (non  Roemer),  Trans.  Albany  Institute,  IV, 
1860,  p.  228 ;— Twenty-eighth  Rep.  N.  Y.  State  Mns.  Nat.  Hist.,  Doc.  ed., 
1876,  pi.  26,  figs.  34-40.— White,  Second  Ann.  Rep.  Indiana  Bureau  of  Sta- 
tistics and  GeoL,  1880,  p.  496,  pi.  3,  figs.  2-4 ;— Tenth  Rep.  State  GeoL  Indiana, 

1881,  p.  128,  pi.  3,  figs.  2-4. 

Rhynchonella  stricklandi  Hall,  Twenty-eighth  Rep.  N.  Y.  State  Mus.  Nat.  Hist., 
Doc.  ed.,  1879,  p.  165,  pi.  26,  figs.  34-40;— Eleventh  Rep.  State  Geol.  Indiana, 

1882,  p.  308,  pi.  26,  figs.  34-40.— Nettelroth,  Kentucky  Fossil  Shells,  Mem. 
Kentucky  Geol.  Survey,  1889,  p.  81,  pi.  27,  figs.  9-11 ;  pi.  29,  figs.  3-6. 

Uncinulus  (Unciuulina)  stricklandi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt. 

II,  1895,  pi.  58,  figs.  38-40. 
Loo.  Europe;  Waldron,  Indiana;  Louisville,  Kentucky. 

JnoinnliLs  vellioatus  Hall.  Lower  Helderberg  (Dev.). 

Rhynchonella  vellicata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  pp. 

69,  71,  figs.  2,  3;— Pal.  New  York,  III,  1859,  p.  230,  pi.  33,  fig.  1. 
Uncinulus  vellicata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  p.  199. 
Loc.  Albany  and  Schoharie  counties.  New  York;  Dalhousie,  New  Brunswick, 

Canada. 

nrULINA  Hall.  Genotype  V.  pustulosa  Hall. 

Vitulina  HaU,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p.  72,  figs.  1, 2;— 
Pal.  New  York,  IV,  1867,  p.  4 10.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt. 
II,  1893,  p.  138;— Thirteenth  Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  804. 

Itnlina  pustnlosa  Hall.  Hamilton  (Dev.). 

Vitulina  pustulosa  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p. 
82;— Pal.  New  York,  IV,  1867,  p.  410,  pi.  62,  fig.  1.— Rathbun,  Bull.  Buffalo 
Soc.  Nat.  Sci.,  I,  1874,  p.  255,  pi.  9,  figs.  2,  6-8,  11-13, 15, 20, 21, 27, 32.— Derby, 
Bull.  Mus.  Comp.  Zool.,  Ill,  1876,  p.  282.— Rathbun,  Proc.  Boston  Soo.  Nat. 
Hist.,  XX,  1879,  p.  36.— A.  Ulrich,  N.  Jahrb.  f.  Mineral.,  Beilageband,  VIII, 
1891,  p.  273;— Ibidem,  Beilageband,  VIII,  1892,  p.  71,  pi.  4,  figs.  26-29.— Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  139,  317,  pi.  82,  figs.  l»-25. 

Loc.  Near  TuUy  and  Tinkers  Falls,  New  York;  Monroe  County,  Pennsylvania; 
Erere,  Province  of  Para,  and  provinces  Parana  and  Matto  Grosso,  Brazil; 
island  of  Coati,  Lake  Titioaca,  Tarabnco  and  Rio  Sicasica,  Bolivia;  South 
Africa. 

^ALDHEIMIA  King.  Genotype  W.  flavescens  Lamarck. 

Waldheimia  King,  Mon  Permian  Fossils,  Pal.  Soc,  1850,  p.  81. — Dall,  American 
Jour.  Conch.,  VI,  1870,  p.  107. 

Faldheimia  (1)  catorcensis  Agnilera.  Jurassic. 

Waldheimia  catorcensis  Agnilera,  Bol.  Com.  Geologica  de  Mexico,  1, 1895,  p.  1, 

pi.  2,  fig.  8. 
Loc,  Rancho  Alamitos,  San  Luis,  Potosi,  Mexico. 
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Waldheimia  coinpacta  Wbito  and  St.  Johii=Oryptacaiithia  compacta. 
Waldlieimia  coatinhoana  Derby  =:Harttiiia  coutinhoana. 
Waldheimia  deweyi  Hall=Parazyga  deweyi. 
Waldheimia  formosa  Hall='Rhyncho8pira  formosa. 
Waldheimia  globosa  Hall=Rhyucho8pira  globosa. 
Waldheimia  imbricata  Cooper=Terebratellaf  imbricata. 

Waldheimia  kennedyi  Dall.  Miocene. 

Waldheimia  kennedyi  Dall,  Proc.  California  Acad.  Sci.,  1874  (extract,  p.  4). 
Loc,  CeiTOB  Island,  Lower  Call  fomia. 

Waldheimia  rectirostra  Hall==Rhyncho8pira  rectirostris. 
Whitfieldia  Davidson^Meristina. 

WHITFIELDELLA  Hall  and  Clarke.         Genotype  Atrypa  nitida  Hall. 

AVhitfieldella  Hall  and  Clarke,  Pal.  New  York,  A^III,  Pt.  II,  1893,  p.  68;— Thir- 
teenth Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  766. 

Whitfieldella  (?)  biUingsana  (Meek  and  Worthen).  l!^iagara  (Sil.). 

Centronella  billingsiana  Meek  and  Worthen,  Geol.  Surrey  Illinois,  III,  1868,  p. 

352,  figs,  a,  b,  c ;  pi.  6,  fig.  5. 
Loc.  Alexander  County,  Illinois. 

Whitfieldella  (?)  bisulcata  ( Vanuxem).  Lower  Helderberg  (Dev.). 

Atrypa  bisulcata  Vanuxem,  Geol.  N.  Y. ;  Rep.  Third  Dist.,  1842,  p.  112. 
Merista  bisukata  Hall,  Pal.  New  York,  Til,  1859,  p.  253. 
Loc.  Litchfield,  New  York. 

Whitfieldella  cylindrica  Hall.  ClintonNiagara  (Sil.). 

Atrypa  cylindrica  Hall,  Pal.  New  York,  II,  1852,  p.  76,  pi.  24,  fig.  2. 
Atrypa  crassirostra  Hall,  Pal.  New  York,  1852,  p.  269,  pi.  55,  fig.  4. 
Merista  cylindrica  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  77. 
Athyris  cylindrica  Billings,  Geol.  Canada,  1863,  p.  317,  fig.  333;— Geol.  Canada, 

1863,  p.  317,  fig.  332. 
Meristella  ( f Meristina)  cylindrica  Meek,  Pal.  Ohio,  I,  1873,  p.  180,  pi.  15,  fig.  2. 
Whitfieldella  cylindrica  Hall  and  Clarke,  Pal.  New  York,  VUI,  Pt.  II,  1893,  p. 

60,  pi.  40,  fig«.  16-22. 
Lac.  Lockport,  New  York;  Hillsboro,  Ohio;  Hamilton,  Ontario;  Anticosti. 

Whitfieldella  (!)  harpalyce  (Billings).  Lower  Helderberg  (Dev.). 

Athyris  harpalyce  Billings,  Proc.  Portland  Soc.  Nat.  Hist.,  1863,  p.  116,  pi.  3, 

fig.  14. 
Whitfieldella  (f )  harpa^oe  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893^ 

p.  60. 
Loc.  Square  Lake,  Maine. 

Whitfieldella  hyale  (Billiugs).  Guelph  (Sil.)  . 

Charionella  f  hyale,  Billings,  Pal.  Fossils,  I,  1862,  p.  166,  fig.  150. 
Whitfieldella  hyale  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  60. 
Charionella  hyale  Hall  and  Clarke,  Ibidem,  pi.  42,  figs.  20,  21. 
Loo.  Gait  and  Elora,  Ontario;  Wisconsin  (Whitfield). 

Whitfieldella  intermedia  Hall.  Clinton-Niagara  (Sil.)« 

Atrypa  intermedia  Hall,  Pal.  New  York,  II,  1852,  p.  77,  pi.  24,  figs.  3, 4,  f6.— Rogers, 

Geol.  Pennsylvania,  II,  1858,  Pt.  II,  p.  823,  fig.  634. 
Meriata  intermedia  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1858,  p.  77. 
Athyris  intermedia  Nicholson  and  Hinde,  Canadian  Jonr.  Sci.,  XIV,  1874,  p.  157.— 

Nioholson,  Pal.  ProT.  Ontario,  1875,  p.  61,  fig.  32A. 
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miitfieldella  intermedia  Hall — Oontinaed. 

Whitfieldella  intermedia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

60,  pi.  40,  figs.  1,  2. 
Iak.  Lockport,  New  York;  Thorold,  Ontario;  Pennsylvania. 

indtfieldella  (?)  julia  (Billings).  Anticosti  (Sil.). 

Athyris  Julia  Billings,  Pal.  Fossils,  I,  1862,  p.  146,  fig.  124. 
Heristella  julia  Miller,  N.  American  Geol.  Pal.,  1889,  p.  354. 
Loc,  Anticosti. 

gmitfieldella  (1)  naviformis  Hall.  Clinton-Niagara  (Sil.). 

Atrypa  naviformis  Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843,  p.  71,  fig.  3;-— 

Pal.  N«w  York,  II,  1852,  p.  76,  pi.  24,  fig.  1.— Nicholson  and  Hinde,  Canadian 

Jour.  Sci.,  n.  ser.,  XVI,  1874,  pp.  144, 157. 
Meristella  naviformis  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  78. 
Athyris  naviformis  Billings,  Geol.  Canada,  1863,  p.  317,  fig.  320.— Nicholson,  Pal. 

Prov.  Ontario,  1875,  p.  62,  fig.  32E. 
Whitfieldella  uaTiformia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  60, 

pi.  40,  fig.  3. 
Loc.  Rochester,  Sodus,  etc..  New  York;  Dundas,  Ontario;  Anticosti. 

miitfleldeUa  nitida  Hall.  Niagara  (Sil.). 

Atrypa  nitida  Hall,  Geol.  New  York ;  Rep.  Fourth  Dist.,  Tables  of  Organic 
Remains,  13,  1843,  fig.  5;— Pal.  New  York,  II,  1852,  p.  268,  pi.  55,  fig.  1.— 
Billings,  Canadian  Nat.  Geol.,  I,  1856,  p.  137,  pi.  2,  fig.  9. 

Merista  nitida  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  78. 

Athyris  nitida  Hall,  Geol.  Canada,  1863,  p.  317,  fig.  334. 

Meristella  nitida  Hall,  Trans.  Albany  Institute,  IV,  1863,  p.  226. 

Meristina  nitida  Hall,  Pal.  New  York,  IV,  1867,  p.  299;— Twenty-eighth  Rep. 
N.  Y.  State  Mus.  Nat.  Hist.,  1879,  p.  169,  pi.  25,  figs.  1-7 ;— Eleventh  Rep. 
State  Geol.  Indiana,  1882,  p.  300,  pi.  25,  figs.  1-7.— Nettelroth,  Kentucky 
Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  102,  pi.  33,  figs.  10, 11.— 
Beecber  and  Clarke,  Mem.  N.  Y.  State  Mus.,  I,  1889,  p.  70,  pi.  7,  figs.  6-10. 

Whitfieldella  nitida  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  59, 
figs.  43, 44;  pi.  40,  figs.  4-13. 

Loo,  Lockport,  etc..  New  York;  Hamilton,  Ontario;  Waldron,  Indiana;  Louis- 
ville, Kentucky;  Anticosti. 

IThitfieldella  nitida  oblata  Hall.  Niagara  (SU.). 

Atrypa  nitida  var.  oblata  Hall,  Pal.  New  York,  II,  1852,  p.  269,  pi.  55,  fig.  2. 
Merista  nitida  var.  oblata  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859, 

p.  78. 
Loc.  Lockport,  etc..  New  York. 

IThitfieldella  (1)  nncleolata  (Hall.)  .      Coralline  (Sil.). 

Atr^-pa  nucleolata  Hall,  Pal.  New  York,  II,  1852,  p.  328,  pi.  74,  fig.  10. 
Merista  nucleolata  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  78. 
Meristella  nucleolata  Whitfield,  Geol.  Wisconsin,  IV,  1882,  p.  321,  pi.  25,  fig.  5. 
Loc,  Schoharie,  New  York;  near  Milwaukee,  Wisconsin. 

irhitfieldella  oblata  Hall.  Medina  (Sil.). 

Atrypa  oblata  Hall,  Pal.  New  York,  II,  1862,  p.  9,  pi.  4,  figs.  4,5. 
Merista  oblata  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  78. 
Whitfieldella  ( f )  oblata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  60. 
Loc,  Lockport,  New  York. 

ndtfieldella  solcata  ( Yanoxem).  Waterlime  (Sil.). 

Atrypa  sulcata  Vanuxem,  Geol.  New  York ;  Rep.  Third  Diet.,  1842,  p.  113,  fig.  5. — 

Hall,  Ibidem,  Rep.  Fourth  Dist.,  1843,  p.  142,  fig.  5. 
Merista  sulcata  Miller,  American  Pal.  Fossils^  1877|  p.  115. 
Loc.  Near  Vienna  village.  New  York. 
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WUSONIA  Kayser.  Genotype  Terebratola  wilsoui  Sowerby. 

WilBonia  Kayser,  Zeitschr.  d.  deatsch.  geolog.  Gesselsoli.,  XXIII,  1871,  p.  502.— 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  195;— Thirteenth  Ann. 
Rep.  N.  Y.  State  Geologist,  1895,  p.  827. 

Uncinulina  Bayle,  Explic.  de  la  Carte  Geolog.  France,  IV,  1878,  Atlas,  pi.  13, 
figs.  13-16. 

Oha.  A  subgenus  of  CamarotcBchia. 

Wilionia  kokomoensis  (Miller).  Waterlime  (Si].). 

Rhynchonella  kokomoensis  Miller,  Eighteenth  Ann.  Rep.  Geol.  Survey  Indiana, 

1894,  p.  312,  pi.  9,  figs.  22-24. 
Loc.  Kokomo,  Indiana.  ^ 

Wilfonia  saffordi  Hall.    Niagara  and  Lower  Helderberg  (Sil.  and  Dev.). 

Rhynchonella  saffordi  Hall,  Canadian  Nat.  Geol.,  V,  1860,  p.  146.— Hall  and 
Whitfield,  Twenty-seventh  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1875.  pi.  9,  figs. 
27-29. — Daw«on,  Acadian  Geol.,  3d  ed.,  1878,  p.  598. — ^Nettelroth,  Kentucky 
Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  79,  pi.  27,  figs.  22-24; 
pi.  33,  figs.  4-6. 

Wilsonia  saffordi  Hall  and  Clarke,  Pal.  New  York,  VUI,  Pt.  II,  1893,  p.  198,  pi. 
58,  figs.  5-14. 

Loe.  In  the  Arisaig  group  of  Nova  Scotia;  Perry  County,  Tennessee;  Louisville, 
Kentucky. 

Wilsonia  saffordi  depressa  (Kettelroth).  Niagara  (SiL). 

Rhynchonella  saffordi  var.  depressa  Nettelrotb,  Kentucky  Fossil  Shells,  Mem. 

Kentucky  Geol.  Survey,  1889,  p.  80,  pi.  33,  fig.  1-3. 
Loc,  Louisville,  Kentucky. 

Wilsonia  wilsoni  (Sowerby).  Niagara  (Sil.). 

Terebratula  wilsoni  Sowerby,  Mineral  Conchology,  1818,  p.  118,  fig.  3. 
Rhynchonella  wilsoni  Roemer,  Sil.  Fauna  d.  West.  Tennessee,  1860,  p.  71,  pi.  5, 

fig.  13. 
Wilsonia  wUsoni  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  198. 

Loc,  Europe;  Decatur  County,  Tennessee;  Louisville,  Kentucky;  Lake  Temis- 
couata.  New  Brunswick. 

TOBEIA  Walcott.  Genotype  Y.  wanneri  Walcott. 

Yorkia  Walcott,  Proc.  U.  S.  Nat.  Mils.,  XIX,  1897,  p.  714. 

Yorkia  wanneri  Walcott.  Lower  Cambrian. 

Yorkia  wanneri  Walcott,  Proc.  U.  S.  Nat.  Mus.,  XIX,  1897,  p.  715,  pi.  60,  figs.  l-lo. 
Loc,  Emigsville,  Pennsylvania. 

Torkia  (1)  washingtonensis  Walcott.  Lower  Cambrian.-^ 

Yorkia  (f)  washiugtonensis  Walcott,  Proc.  U.  S.  Nat.  Mus.,  XIX,  1897,  p.  715,.^ 

pi.  60,  fig.  3. 
Loc,  Salem,  Washington  County,  New  York. 

ZTOOSFIRA  Hall.  Genotype  Atrypa  modesta  Hall.. . 

Stenocisma  Hall  (non  Conrad),  Pal.  New  York,  I,  1847,  p.  142. — ^Meek  and  Hay- 

den.  Pal.  Upper  Missouri,  Smithsonian  Cont.  to  Knowl.,  XIV,  1864,  p.  16. 

Zygospira  Hall,  Fitteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1862,  p.  154,  figa 

1,  2.— Billings,  Canadian  Nat.  Geol.,  VII,  1862,  p.  393.— Hall,  Twentieth  Rep  ^ 
N.  Y.  State  Cab.  Nat.  Hist.,  1867,  p.  267.— Meek,  Geol.  Survey,  Illinois,  Iir^ 
1868,  p.  377.— Davidson,  Suppl.  British  Silurian  Brachiopoda,  Pal.  8oo.,  1889, 
p.  122.— Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  465. — 
Beecher  and  Schuchert,  Biol.  Soc.  Washington,  VIII,  1893,  pp.  71-82.— Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  154. 

Anazyga  Davidson,  Suppl.  British  Silurian  Brachiopoda,  Pal.  Soc.|  1882,  p.  12& 
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ZTOOSPIBA  Hall—Continued. 

Hallina  Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  471. 
Protozyga  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  151. 
Protozyga,  Hallina  and  Zygospira  Hall  and  Clarke,  Thirteenth  Ann.  Rep.  N.  T. 
State  Geologist,  1895,  pp.  809,  810,  812. 

Zygospira  sequila  Sarde8on=Z.  nicoletti. 

Zygospira  anticostiensis  Davidson=Gatazyga  erratica. 

Zygospira  cincinnatiensis  Meek.  Lorraine  (Ord.). 

Zygospira  cincinnatiensis  (James)  Meek,  Pal.  Ohio,  1, 1873,  p.  126,  pi.  11,  fig.  5. — 
Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  59. — Hall  and  Clarke,  Pal. 
New  York,  VIII,  Pt.  II,  1895,  pi.  54,  figs.  13, 14. 

Loc,  Cincinnati,  Ohio. 

Zygospira  concentrica  Ulrich.  Lorraine  (Ord.). 

Zygospira  concentrica  Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  II,  1879,  p.  14, ' 

pi.  7,  fig.  10. 
Loc.  Cincinnati,  Ohio. 

Zygospira  deflecta  Hall.  Trenton  (Ord.). 

Atrypa  deflecta  Hall,  Pal.  New  York,  I,  1847,  p.  140,  pi.  33,  fig.  4. 
Zygospira  deflecta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  157. 
Loc.  Lewis  County,  New  York ;  Ottawa,  Canada. 

Zygospira  exigna  (Hall).  Trenton  (Ord.). 

Atrypa  exigua  Hall,  Pal.  New  York,  1, 1847,  p.  141,  pi.  33,  fig.  6. 

Genus?  exigna  Hall,  Twelfth  Rep.  N.  Y.  State  Cah.  Nat.  Hist.,  1859,  p. 66. 

Protozyga  exigua  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  149,  figs. 

137, 138,  pi.  54,  figs.  47, 48. 
Loc.  Lowville,  Watertown,  and  Martinshnrg,  New  York. 

Zygospira  erratica  Davidson =Oatazyga  erratica. 

Zygospira  headi  Hall=Catazyga  headi. 

Zygospira  kentnckiensis  James.  Lorraine  (Ord.). 

Zygospira  modesta  var.  kentuckiensis  James,  The  Paleontologist,  1878,  p.  7. 
Zygospira  kentnckiensis  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky 

Geol.  Survey,  1889,  p.  138,  pi.  34,  figs.  21-25.— Hall  and  Clarke,  Pal.  New 

York,  VIII,  Pt.  II,  1895,  pi.  54,  figs.  11,  15,  16. 
Loc.  Oldham  and  Jefierson  counties,  Kentucky. 

Zygospira  (?)  mica  (Billings).  Anticosti  (Sil.). 

Rhynchonella  mica  Billings,  Cat.  Sil.  Foss.  Anticosti,  1866,  p.  44. 
Zygospira  f  mica  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  157. 
Loc.  Division  4  of  the  Anticosti  group,  Anticosti. 

Zygospira  (1)  minima  Hall.  Niagara  (Sil.). 

Zygospira  minima  Hall,  Descrip.  n.  sp.  Foss.  Waldron,  Indiana,  1879,  p.  14; — 
Eleventh  Rep.  Indiana  State  Geologist,  1882,  p.  305,  pi.  27,  fig.  7;— Trans. 
Albany  Institute,  X,  1883,  p.  70. 

Loc.  Waldron,  Indiana. 

Zygospira  modesta  Hall.  ITtica  and  Lorraine  (Ord.). 

Atrypa  modesta  (Say)  Hall,  Pal.  New  York,  1, 1847,  p.  141,  pL  15,  fig.  15;— Thir- 
teenth Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p.  69. 

Zygospira  modesta  Hall,  Fifteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1862,  p. 
154 ;— Twentieth  Rep.  Ibidem,  1867,  p.  267,  figs.  1,  2.— Meek,  Pal.  Ohio,  1, 1873, 
p.  125,  pi.  11,  fig.  4.— Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  58.— 
Davidson,  Snppl.  British  811.  Brachiopoda,  Pal.  Soc.,  1882,  p.  122.— Winchell 
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Zygospira  modesta  Hall — CoDtinued. 

and  Schachert,  Minnesota  Geol.  Survey,  III,  1898,  p.  467,  pi.  34,  figs.  42-44.— 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  156,  figs.  14S-149,  pi. 

54,  figs.  7-10,  12.— Keyes,  Geol.  Survey  Miseourl,  V,  1895,  p.  98. 
Rhynchonellaf  modesta  Billings,  Geol.  Canada,  1863,  p.  211,  fig.  211. 
Xoc.  Cincinnati,  Ohio;  Turin,  etc..  Now  York;  Lattners,  Iowa;  Spring  Valley, 

Minnesota;  Wisconsin;  St.  Louis  County,  Missouri;  Ottawa,  Canada  (Ami). 

Zygospira  nicoletti  Wiuchell  and  Schuchert.  Trenton  (Ord.). 

Hallina  uicoletti  W.  and  S.,  American  Geol.,  IX,  April  1, 1892,  p.  293; — Minnesota 

Geol.  Survey,  III,  1893,  p.  474,  pi.  34,  figs.  59-62. 
Zygospira  aquila  Sardeson,  Bull.  Minnesota  Geol.  Survey,  III,  April  9,  1892,  p. 

335,  pi.  47 figs.  15-18. 
Zygospira  nicolleti  Beecher  and  Schuchert,  Biol.  Soc.  Washington,  VIII,  Pt.  II, 

1893,  p.  71,  pi.  10,  fig.  23;  pi.  11,  figs.  11,  12. 
Loc.  Minneapoli.s,  Rochester,  and  Fountain,  Minnesota;  Decorah,  Iowa;  Beloit, 

WisconHin;  Auburn,  Missouri. 

Zygospira  paupera  Billings.  Anticosti  (Sil.). 

Zygospira  paupera  Billings,  Cat.  Sil.  Fossils  Anticosti,  1866,  p.  46. — Hall  and 

Clarke,  Pal.  New  York,  VHI,  Pt.  II,  1893,  p.  157. 
Loc,  Division  3  of  Anticosti  group,  Anticosti. 

Zygospira  pntilla  Hall  and  Clarke.  t  Lorraine  (Ord.). 

Zygospira  putilla  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  157,  fig. 

150,  p.  365,  pi.  54,  figs.  35-37 ;  pi.  83,  figs.  29, 30. 
Loc.  Pike  County,  Missouri. 

Zygospira  recnrvirostris  (Hall).  Trenton  (Ord.). 

Atrypa  recnrvirostris  Hall,  Pal.  New  York,  1, 1847,  p.  140,  pi.  33,  fig.  5, 
Rhynchonella  recnrvirostris  Billings,  Geol.  Canada,  1863,  p.  168,  fig.  152. 
Anazyga  recurvirostra  Davidson,  Suppl.  British  Sil.  Brachiopoda,  Pal.  Soc, 

1892,  p.  129. 

Zygospira  recurvirostra  Wiuchell  and  Schuchert,  Minnesota  Geol.  Survey,  III, 

1893,  p.  466,  pi.  34,  figs.  38-41.— Beecher  and  Schuchert,  Biol.  Soo.  Washington, 
VIII,  1893,  p.  71,  pi.  10,  figs.  7-21 ;  pi.  11,  figs.  1-10.— Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  II,  1895,  pi.  54,  figs.  1-6.— Whiteaves,  Pal.  Foss.,  Ill,  Pt.  lU, 
1897,  p.  180. 

Loc,  New  York;  Kentucky;  Iowa;  Minnesota;  AVisconsin;  Ottawa,  Canada; 
Lake  Winnipeg,  Manitoba.  According  to  Billings  it  occurs  also  in  the  Lor- 
raine group  of  Anticosti. 

Zygospira  saffordi  Winehell  and  Schuchert.  Trenton  (Ord.)- 

Halliua  safi'ordi  W.  and  8.,  American  Geol.,  IX,  1892,  p.  292;— Minnesota  GeoL 

Survey,  III,  1893,  p.  473,  pi.  34,  figs.  55-58.— Hall  and  Clarke,  Pal.  New  York, 

VIII,  Pt.  II,  1895,  pi.  83,  figs.  36-38. 
Zygospira  safiordi  Beecher  and  Schuchert,  Biol.  Soc.  Washington,  VIII,  1893,  p- 

71,  pi.  10,  fig.  22;  pi.  11,  figs.  13, 13a.— Hall  and  Clarke,  Pal.  New  York,  VIII, 

Pt.  II,  1893,  p.  151,  figs  139-141. 
Loc.  Lebanon,  Tennessee ;  Highbridge,  Kentucky. 

Zygospira  (?)  subconcava  Meek  and  Worthen.    Lower  Helderberg  (Dev.). 

Zygospira  subconcava  Meek  and  Worthen,  Geol.  Survey  Hlinois,  III,  1868,  p.  380, 

pi.  7,  fig.  1. 
Loc.  Perry  County,  Missouri. 

Zygospira  uphaini  W.  and  S.=Catazyga  uphami. 
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The  itatnte  approved  March  3, 1879,  establishing  the  United  States  Geologioal  Surrey,  eontaina  the 
following  proTisions : 

**The  pablications  of  the  Geological  Survey  shall  consist  of  the  annual  report  of  operations,  geological 
andeoonomic  maps  illustrating  the  resources  and  classification  of  the  lands,  and  reports  upon  general 
and  economic  geology  and  paleontology.  The  annual  report  of  operations  of  the  Geological  Srrvey 
shall  accompany  the  annual  report  of  the  Secretary  of  the  Interior.  All  special  memoirs  and  reports 
of  said  Survey  shall  be  issued  in  uniform  quarto  series  if  deemed  necessary  by  the  Director,  butoUier* 
wise  in  ordinary  octavos.  Three  thousand  copies  of  each  shall  be  published  for  soientiflo  exchanges 
and  for  sale  at  the  price  of  publication ;  and  all  literary  and  cartographic  materials  received  in  exchange 
shall  be  the  property  of  the  United  States  and  form  a  part  of  the  library  of  the  organisation ;  and  the 
Boney  resulting  fh>m  the  sale  of  such  publications  shall  be  covered  into  the  Treasury  of  the  United 
States." 

Sxcept  in  those  cases  in  which  an  extra  number  of  any  special  memoir  or  report  has  been  supplied 
to  the  Survey  by  resolution  of  Congress  or  has  been  ordered  by  the  Secretary  of  the  Interior,  this 
office  has  no  copies  for  gratuitous  distribution. 

ANirUAX  REPORTS. 

I.  First  Annual  Report  of  the  United  States  Geological  Survey,  by  Clarence  King.  1880.  8o.  79  pp. 
1  map. — A  preliminary  report  describing  plan  of  organisation  and  publications. 

II.  Second  Annual  Report  of  the  United  States  Geological  Survey,  1880-'81,  by  J.  W.  Powell.  1882. 
8o.    Iv,  588  pp.    62  pi.    1  map. 

III.  Third  Annual  Report  of  the  United  SUtes  Geological  Survey,  1881-'82,  by  J.  W.  Powell.  1883. 
8<3.    xviii,  564  pp.    67  pi.  and  maps. 

IV.  Fourth  Annual  Report  of  the  United  States  Geological  Survey,  1882-'83,  by  J.  W.  Powell.  1884. 
6°.    xxxii,  473  pp.    85  pi.  and  maps. 

Y.  Fifth  Annual  Report  of  the  United  SUtes  Geological  Survey,  1883-*84,  by  J.  W.  Powell.  1885. 
8<>.    XXX  vi,  469  pp.    58  pi.  and  maps. 

VI.  Sixth  Annual  Report  of  the  United  States  Geological  Survey,  188i-*85,  by  J.  W.  Powell.  1886. 
6^.    xxix,  570  pp.    65  pi.  and  maps. 

YII.  Seventh  Annual  ^port  of  the  United  States  Geological  Snrvey,  188&-'86,  by  J.  W.  Powell.  1888. 
8°,    XX,  656  pp.    71  pi.  and  maps. 

YIII.  Eighth  Annual  Report  of  the  United  States  Geological  Survey,  188ft-'87,  by  J.  W.  Powell.  1889. 
8°.    2  pt.    xix,  474,  xii  pp.    53  pi.  and  maps ;  1  p.  1.,  475-1063  pp.    54-76  pi.  and  m^ps. 

IX.  Ninth  Annual  Import  of  the  United  States  Geological  Survey,  1887.'88,  by  J.  W.  Powell.  1889. 
8<'.    xiii,  717  pp.    88  pi.  and  maps. 

X.  Tenth  Annual  Report  of  the  United  States  Geological  Snrvey,  1888-'89,  by  J.  W.  Powell.  1800. 
8^.     2  pt.    XT,  774  pp.    98  pi.  and  maps;  viii,  123  pp. 

XI.  Eleventh  Annual  Report  of  the  United  States  Geological  Survey,  1889-'90,  by  J.  W.  Powell.  1891. 
8°,    2pt.    XV,  757  pp.    66  pi.  and  maps;  ix,  351  pp.    30  pi. 

XII.  Twelfth  Annual  Report  of  the  United  States  Geological  Survey,  1890-'91,  by  J.  W.  PowelL  1891. 
8°.     2pt.    xiii,  675  pp.    53  pi.  and  maps;  xviii,  576  pp.    146  pi.  and  maps. 

XIII.  Thirteenth  Annual  Report  of  the  United  States  Geological  Snrvey,  1891-'92,  by  J.  W.  Powell. 
1893.    8*^.    3  pt.    vii,  240  pp.    2  maps ;  x,  372  pp.    105,pl.  and  maps ;  xi,  486  pp.    77  pL  and  maps. 

XI Y.  Fourteenth  Annual  Report  of  the  United  States  Geologioal  Survey,  189^*98,  by  J.  W.Powell. 
1893.    8o.    2  pt.    vi,  321  pp.    1  pi. ;  xx,  597  pp.    74  pi. 

XY.  Fifteenth  Annual  Report  of  the  United  SUtes  Geologioal  Survey,  1898.'94,  by  J.  W.  Powell. 
1895.    8o.    xiv,  755  pp.    48  pi. 

XYI.  Sixteenth  Annual  Report  of  the  United  SUtes  Geological  Survey,  1894-*95,  by  Charles  B. 
Walcott.  1895.  (Parti,  1896.)  8^.  4pt.  xxii,910pp.  117  pL  and  maps;  xix,  598  pp.  43  pi.  and  mi^; 
XT,  646  pp.    23  pi. ;  xix,  735  pp.    6  pi. 

XYII.  Seventeenth  Annual  Report  of  the  United  States  Geological  Snrvey,  1885-*96,  by  Charles  D. 
Walcott.  1896.  8°.  3  pt.  in  4  vol.  xxii,  1076  pp.  67  pi.  and  maps;  xxv,  864  pp.  113  pi.  and  map*; 
xxii,  542  pp.    8  pi.  and  maps ;  iii,  548-1058  pp.    5  pi. 
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MONOGRAPHS. 

I.  Lake  Bonneville,  by  Grove  Karl  Gilbert.    1890.    40.    xz,  438  pp.    51  pi.    1  map.    Priee  $1.50. 

II.  Tertiary  History  of  the  Grand  Co&on  District,  with  atlas,  by  Clarence  E.  Datton,  Capt.  XJ.  S.  A. 
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YII.  Silver-Lead  Deposits  of  Eureka,  Nevada,  by  Joseph  Story  Curtis.  1884.  4°.  xiii,  200  pp.  16 
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XI.  Geological  History  of  Lake  Lahontan,  a  Quaternary  Lake  of  Northwestern  Nevada,  by  Israel 
Cook  Russell.    1885.    4°.    xiv,  288  pp.    46  pi.  and  maps.    Price  $1.75. 

Xn.  Geology  and  Mining  Industry  of  Leadville,  Colorado,  with  atlas,  by  Samuel  Franklin  Emmons. 
1886.    40.    xxix,  770  pp.    45  pi.  and  atlas  of  35  sheets  folio.    Price  $8.40. 

Xin.  Geology  of  the  Quicksilver  Deposits  of  the  Pacific  Slopo,  with  atlas,  by  George  F.  Becker. 
1888.    40.    xix,  486  pp.    7  pi.  and  atlas  of  14  sheets  folio.    Price  $2.00. 

XIY.  Fossil  Fishes  and  Fossil  Plants  of  the  Triassic  Kocks  of  New  Jersey  and  the  Connecticut  Yal* 
ley,  by  John  S.  Newberry.    1888.    4°.    xiv,  152  pp.    26  pi.    Price  $1.00. 
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XYTI.  The  Flora  of  the  Dakota  Group,  a  Posthumous  Work,  by  Leo  Lesquereux.  Edited  by  F.  H. 
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XVIII.  Gasteropoda  and  Cephalopoda  of  the  Raritan  Clays  and  Greensand  Marls  of  New  Jersey, 
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XIX.  The  Penokee  Iron-Bearing  Series  of  Northern  Wisconsin  and  Michigan,  by  Roland  D.  Irvinf^ 
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XX.  Geology  of  the  Eureka  District,  Nevada,  with  atlas,  by  Arnold  Hague.    1892.    4^.    xvii,  419  pp 

fpl.     Price  $5.25. 

XXI.  The  Tertiary  Rhynchophorous  Coleoptera  of  North  America,  by  Samuel  Hubbard  Scudder  > 

1893.  40.    xi,  206  pp.     18  pi.     Price  90  cents. 

XXII.  A  Manual  of  Topographic  Methods,  by  Henry  Gannett,  Chief  Topographer.    1893.    4'^.    xiv^, 
300  pp.     18  pi.    Price  $1.00. 

XXIII.  Geology  of  the  Green  Mountains  in  Massaohusetts,  by  Raphael  Pumpelly,  J.  E.  WolflT, 
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XXVI.  Flora  of  the  Amboy  Clays,  by  John  Strong  Newberry;  a  Posthumous  Work,  edited  by 
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XXVII.  Geology  of  the  Denver  Basin,  Colorado,  by  S.  F.  Emmons.  Whitman  Cross,  and  George  H. 
Eldridge.    1896.    4°.    566  pp.    31  pi.    Price  $1.50. 

XXVIII.  The  Marquette  Iron-Bearing  District  of  Michigan,  with  atlas,  by  C.  R.  Van  Hise  and  W. 
S.  Bayley,  including  a  Chapter  on  the  Republic  Trough,  by  H.  L.  Smyth.  1895.  4<=>.  608  pp.  35  pi. 
and  atlas  of  39  sheets  folio.    Price  $5.75. 
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39.  The  Upper  Beaches  and  Deltas  of  the  Glacial  Lake  Agassis,  by  Warren  Upham.  1887.  8o.  84 
pp.    1  pL    Price  10  cento. 

4U.  Chauge.1  in  River  Courses  in  Washington  Territory  due  to  Glaciation,  by  Bailey  Willis.  1887. 
8o.    10  pp.     4  pi.    Price5conto. 

41.  On  the  Fossil  Faunas  of  the  Upper  Devonian— the  G«nesee  Section,  New  York,  by  Henry  & 
Williams.    1887.    8°.    121pp.    4  pi.    Price  15  cento. 

42.  Report  of  Work  done  in  the  Division  of  Chemistry  and  Physics,  mainly  during  the  Fiscal  Year 
1885-'86.    F.  W.  Clarke,  Chief  Chemist.    1887.    8°.    152  pp.    1  pi.    Price  15  cento. 

43.  Tertiary  and  Cretaceous  Strata  of  the  Tuscaloosa,  Tombigbee,  and  Alabama  Rivers,  by  Eugene 
A.  Smith  and  Lawrence  C.  Johnson.    1887.    8^.    189  pp.    21  pi.    Price  15  cento. 

44.  Bibliography  of  North  American  Geology  for  1886,  by  Nelson  H.  Darton.  1887.  8o.  35  pp. 
Price  5  cento. 

45.  The  Present  Condition  of  Knowledge  of  the  Geology  of  Texas,  by  Robert  T.  Hill.  1887.  ^.  94 
pp.    Price  10  cento. 

46.  Nature  and  Origin  of  Deposito  of  Phosphate  of  Lime,  by  R.  A.  F.  Penrose,  jr.,  with  an  Intio- 
duction  by  N.  S.  Shaler.    1888.    ii°.    143  pp.    Price  15  cento. 

47.  Analyses  of  Waters  of  the  Yellowstone  National  Park,  with  an  Account  of  the  Methods  of 
Analysis  employed,  by  Frank  Austin  Gooch  and  James  Edward  Whitfield.  1888.  S°.  84  pp.  Price 
lU  cents. 

48.  On  the  Form  and  Position  of  the  Sea  Level,  by  Robert  Simpson  Woodward.  1888.  S<^.  88  pp. 
I*rice  10  c^nto. 

49.  Latitudes  and  Longitudes  of  Certain  Pointo  in  Missouri,  Kansas,  and  New  Mexico,  by  Robert 
Simpson  Woodward.    1889.    8°.    133  pp.    Price  15  cento. 

50.  Formulas  and  Tables  to  facilitate  the  Construction  and  Use  of  Maps,  by  Robert  Simpson  Wood- 
ward.   1889.    8<>.    124  pp.    Price  15  cento. 

51.  On  Invertebrate  Fossib  from  the  Pacific  Coast,  by  Charles  Abiathar  White.  1889.  b^.  102  pp. 
14  pi.    Price  15  cents. 

52.  Subaerial  Decay  of  Rocks  and  Origin  of  the  Red  Color  of  Certain  Formations,  by  Israel  Cook. 
Russell.    1889.    S^.    65  pp.    5  pi.    Price  10  cento. 

53.  The  Geology  of  Nantucket,  by  Nathaniel  Southgato  Shaler.    1889.    99.    55  pp.    10  pL    Price  19 
cents. 

54.  On  the  Thermo- Electric  Measurement  of  High  Temperatures,  by  Carl  Barus.  1889.  99.  313  pp. 
incl.  1  pi.    11  pi.    Price  25  cento. 

55.  Report  of  Work  done  in  the  Division  of  Chemistry  and  Physics,  mainly  during  the  Fiscal  Year 
1886-'87.    Frank  Wigglesworth  Clarke,  Chief  Chemist.    1889.    8^.    96  pp.    Price  10  cento. 

56.  Fossil  Wood  and  Lignite  of  the  Potomac  Formation,  by  Frank  Hall  Knowlton.  1889.  99.  72  pp. 
7  pi.    Price  10  cento. 

57.  A  Geological  Reconnaissance  in  Southwestern  Kansas,  by  Robert  Hay.  1890.  8^.  49  pp.  2  pi. 
Price  J)  cento. 

58.  The  Glacial  Boundary  in  Western  Pennsylvania,  Ohio,  Kentucky,  Indiana,  and  Illinois,  by  Geor^ 
Frederick  Wright,  with  an  Introduction  by  Thomas  Chrowder  Chamberlin.  1890.  8o.  112  pp.,  incl. 
1  pi.    8pl.    Prioe  15  cento. 

59.  The  Gabbros  and  Associated  Rocks  in  Delaware,  by  Frederick  D.  Chester.  1890.  99.  45  pp. 
1  pi.   Price  10  cento. 

60.  Report  of  Work  done  in  the  Division  of  Chemistry  and  Physics,  mainly  during  the  Fiscal  Yssr 
1887-'88.    F.  W.  Clarke,  Chief  Chemist.    1890.    9'^.    174  pp.    Prioe  15  cento. 

61.  Contributions  to  the  Mineralogy  of  the  Pacific  Coast,  by  William  Harlow  Melville  and  Waldemar 
Lindgren.    1890.    8^.    40  pp.    3  pi.    Price  5  cento. 

62.  The  Greenstone  Schist  Areas  of  the  Menominee  and  Marquette  Regions  of  Michigan;  a  Contri- 
bution to  the  Subject  of  Dynamic  Metamorphism  in  Eruptive  Kocks,  by  George  Huntington  WiUiaoUi 
with  an  Introduction  by  Roland  Duer  Irving.    1890.    8°.    241  pp.    16  pi.    Price  30  oento. 
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68.  A  Bibliography  of  Paleosoio  Cmataoea  from  1698  to  1889,  including  a  List  of  North  Amerioaa 
Species  and  a  Systematic  Arrangement  of  Genera,  by  Anthony  W.  Yogdes.  1890.  %o.  177  pp.  Prica 
15  cents. 

64.  A  report  of  Work  done  in  the  Division  of  Chemistry  and  Physics,  mainly  during  the  Fiscal 
Tear  1888-'89.    F.  W.  Clarke,  Chief  Chemist.    1890.    8o.    60  pp.    Price  10  cento. 

65.  Stratigraphy  of  the  Bitominoos  Coal  Field  of  Pennsylvania,  Ohio,  and  West  Virginia,  by  Israal 
C.White.    1891.    8o.    212pp.    11  pi.    Price 20 oento. 

66.  On  a  Group  of  Volcanic  Rocks  from  the  Tewan  Mountains,  New  Mexico,  and  on  the  Occnrrenoe 
of  Primary  Quarts  in  Certain  Basalto,  by  Joseph  Pazson  Iddings.    1890.    8^.    34  pp.    Price  5  oenta. 

67.  The  Relations  of  the  Traps  of  the  Newark  System  in  the  New  Jersey  Region,  by  Nelson  Horatio 
Darton.    1890.    8o.    82  pp.    Price  10  cento. 

68.  Earthquakes  in  California  in  1889.  by  James  Edward  Keeler.    1890.    99.    25  pp.    Price  5  oenta. 

69.  A  Classed  and  Annototed  Bibliography  of  Fossil  Inseoto,  by  Samuel  Hnbbard  Soudder.  1890. 
99.    101  pp.    Price  15  cento. 

70.  Report  on  Astronomical  Work  of  1889  and  1890,  by  Robert  Simpson  Woodward.  1890.  99.  79  i»p. 
Price  10  cento. 

71.  Index  to  the  Ejiown  Fossil  Inseoto  of  the  World,  including  Myriapods  and  Arachnids,  by  Samuel 
Hnbbard  Scudder.    1891.    8^.    744  pp.    Price  50  cento. 

72.  Altitudes  between  Lake  Superior  and  the  Rocky  Monntatns,  by  Warren  Upham.  1891.  99* 
229  pp.    Price  20  cento. 

73.  The  Viscosity  of  Solids,  by  Carl  Barus.    1891.    8o.    xii,  139  pp.    6  pL    Price  15  cento. 

74.  The  Minerals  of  North  Carolina,  by  Frederick  Augustus  Oenth.  1891.  99,  119  pp.  Price  IS 
oento. 

76.  Record  of  North  American  Geology  for  1887  to  1889,  inclusive,  by  Nelson  Horatio  Darton.  1891. 
99.    173  pp.    Price  15  cento. 

76.  A  Dictionary  of  Altitudes  in  the  United  States  (Second  Edition),  compiled  by  Henry  Ganseti, 
Chief  Topographer.    1891.    8o.    393  pp.    Price  25  cento. 

77.  The  Teaan  Permian  and  ito  Meeosoic  Types  of  Fossila,  by  Charles  A.  White.  189L  99.  51  pp. 
4pL    Price  10  cento. 

78.  A  Report  of  Work  done  in  the  Division  of  Chemistrj'  and  Physics,  mainly  during  the  Fiscal 
Year  1880-'90.    F.  W.  Clarke.  Chief  Chemist.    1891.    8°.    131pp.    Price  15  cento. 

79.  A  Late  Volcanic  Eruption  in  Northern  California  and  ito  Peculiar  Lava,  by  J.  &  DiUer.  1891.  8^. 
8?  T>ii.    17  pi.    Price  10  cento. 

80.  Correlation  Papers— Devonian  and  Carboniferous,  by  Henry  Shaler  Williams.  1891.  99.  279  pp. 
Price  20  cento. 

61.  Correlation  Papers— Cambrian,  by  Charles  Doolittle  Watoott  1891.  99.  447  pp.  3  pL  Prioa 
25  oento. 

82.  Correlation  Papers— Cretaceous,  by  Charles  A.  White.    1891.    8^.    273  pp.    3  pi.    Price  20  oento. 

83.  Correlation  Papers— Eocene,  by  William  Bullock  Clark.   1891.   8o.    173  pp.   2  pi.    Price  15  cento. 

84.  Correlation  Papers^Neocene,  by  W.  H.  Dall  and  G.  D.  Harris.  1892.  99.  349  pp.  3  pi.  Price 
25  cento. 

85.  Correlation  Papers— The  Newark  System,  by  Israel  Cook  Russell.  1892.  8o.  344  pp.  13  pL 
Price  25  cents. 

86.  Correlation  Papers^Archean  and  Algonkian,  by  C.  R.  Van  Hlse.  1892.  99.  549  pp.  12  pi. 
Price  25  cento. 

87.  A  Synopsis  of  American  Fossil  Braohiopoda,  including  Bibliography  and  Synonymy,  by  Charies 
Schuchert.    1897.    99.    464  pp.    Price  30  cente. 

90.  A  Report  of  Work  done  in  the  Division  of  Chemistry  and  Physics,  mainly  during  the  Fiscal 
Year  1890-'91.    F.  W.  Clarke,  Chief  Chemist     1892.    8o.    77  pp.    Price  10  cents. 

91 .  Record  of  North  American  Geology  for  1890,  by  Nelson  Horatio  Darton.  1891.  99.  88  pp.  Price 
10  cento. 

92.  The  CompressibUity  of  Liquids,  by  Carl  Barus.    1892.    8o.    96  pp.    29  pi.    Price  10  cento. 

93.  Some  Insecto  of  Special  Interest  from  Florissant,  Colorado,  and  Other  Pointo  in  the  Tertiariea 
of  Colorado  and  Utoh,  by  Samuel  Hubbard  Scudder.    1892.    99.    35  pp.    3  pi.    Price  5  cento. 

94.  The  Mechanism  of  Solid  Viscosity,  by  Carl  Bams.    1892.    8°.    138  pp.    Price  15  cents. 

05.  Earthquakes  in  California  in  1890  and  1891.  by  Edward  Singleton  Holden.  1892.  99.  81  pp. 
Price  5  cents. 

96.  The  Volume  Thermodynamics  of  Liquids,  by  Carl  Barus.    1892.    9°.    100  pp.    Price  10  oenta. 

97.  The  MesoKoio  Echinodermato  of  the  United  Stotes,  by  William  Bullock  Clark.  1893.  99.  207 
pp.    50  pi.    Price  20  cento. 

98.  Flora  of  the  Outlying  Carboniferous  Basins  of  Southwestern  Missouri,  by  David  White.  1888. 
8^.    139  pp.    5  pi.    Price  15  cento. 

99.  Record  of  North  American  Geology  for  1891,  by  Nelson  Horatio  Darton.  1892.  99.  73  pp. 
Price  10  cento. 

100.  Bibliography  and  Index  of  the  PubUcations  of  the  U.  S.  Geological  Survey,  1878-1888,  by  Philip 
Creveling  Warman.     1893.    %<>,    495  pp.    Price  25  oento. 
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101.  Inaeot  Fauna  of  the  Rhode  Island  Coal  Field,  by  Samuel  Hubbard  Scudder.    1893.    99.    27  pp. 
2  pi.    Price  5  cents. 

102.  A  Catalogue  and  Bibliography  of  North  American  Mesosoic  Invertebrata,  by  Cornelius  Breck- 
inridge Boyle.    1893.    8P.    315  pp.    Price  25  cents. 

103.  High  Temperature  Work  in  Igneous  Fusion  and  Ebullition,  chiefly  in  Relation  to  Pressure,  by 
Carl  Barns.    1893.    8^.    57  pp.    9  pi.    Price  10  cents. 

104.  Glaciation  of  the  Yellowstone  Valley  north  of  the  Park,  by  Walter  Harvey  Weed.    189G.    »<>. 
41  pp.    4  pi.    Price  5  cents. 

105.  The  Laramie  and  the  Overlying  Livingston  Formation  in  Montana,  by  Walter  Harvey  Weed, 
with  Report  on  Flora,  by  Frank  Hall  Knowlton.     1893.    89.    68  pp.    6  pi.    Price  10  cents. 

106.  The  Colorado  Formation  and  its  Invertebrate  Fauna,  by  T.  W.  Stanton.    1893.    B^.    288  pp. 
45  pi .    Price  20  cents . 

107.  The  Trap  Dik^  of  the  Lake  Champlain  Region,  by  James  Fnrman  Kemp  and  Vernon  Free- 
man Marsters.    1893.    S°.    62  pp.    4  pi.    Price  10  cents. 

108.  A  Geological  Reconnoissance  in  Central  Washington,  by  Israel  Cook  Russell.    1893.    S°.    108  pp. 
12pl.    Price  15  cents. 

109.  The  Eruptive  and  Sedimentary  Rocks  on  Pigeon  Point,  Minnesota,  and  their  Contact  Pbenom 
ena,  by  William  Shirley  Bay  ley.     1893.    8^.    121pp.    16  pi.    Price  15  cents. 

110.  The  Paleozoic  Section  in  the  Vicinity  of  Three  Forks,  Montana,  by  Albert  Charles  Peale.    1893. 
89.    56  pp.    6  pi.    Price  10  cents. 

111.  Geology  of  the  Big  Stone  Gap  Coal  Field  of  Virginia  and  Kentucky,  by  Marius  R.  Campbel], 
1893.    8^.    106  pp.    6  pi.    Price  15  cents. 

112.  Earthquakes  ill  California  in  1892,  by  Charles  D.  Perrine.    1893.    8°.    57  pp.    Price  10  cents. 

113.  A  Report  of  Work  done  in  the  Divisiou  of  Chemistry  during  the  Fiscal  Years  1891-*92  and 
1892-'93.    F.  W.  CUrke,  Chief  Chemist.    1893.    8°.    115  pp.    Price  15  cents. 

114.  Earthquakes  in  California  in  1893,  by  Charles  D.  Perrine.    1894.    S°.    23  pp.    Price  5  cents. 

115.  A  Geographic  Dictionary  of  Rhode  Island,  by  Henry  Gannett.  1894.  8°.  31  pp.  Price  5  cents. 

116.  A  Geographic  Dictionary  of  Massachusetts,  by  Henry  Gannett.    1894.    8^.    126  pp.    Price  15 
cents. 

117.  A  Geographic  Dictionary  of  Connecticut,  by  Henry  Gannett.    1894.    8^.    67  pp.    Price  10  cents. 

118.  A  Geographic  Dictionary  of  New  Jersey,  by  Henry  Gannett.   1894.  8^.  131  pp.   Price  15  cents. 

119.  A  Geological  Reconnoissance  in  Northwest  Wyoming,  by  George  Homans  Eldridge.     1884.    89. 
72  pp.    4  pi.    Price  10  cents. 

120.  The  Devonian  System  of  Eastern  Pennsylvania  and  New  York,  by  Charles  S.  Prosser.    1804. 
89.    81  pp.    2  pi.    Price  10  cents. 

121 .  A  Bibliography  of  North  American  Paleontology,  by  Charles  Rollin  Keyes.    1894.    8^.    251  pp. 
Price  20  cents. 

122.  Results  of  Primary  Triangulation,  by  Henry  Gannett.    1894.  8°.   412  pp.  17  pi.    Price  25  cents. 

123.  A  Dictionary  of  Geographic  Positions,  by  Henry  Gannett.    1895.    8^.    183  pp.    1  pi.    Price  15 
cents. 

124.  Revision  of  North  American  Fossil  Cockroaches,  by  Samuel  Hubbard  Scudder.    1895.    8^.    176 
pp.    12  pi.    Price  15  cents. 

125.  The  Constitution  of  the  Silicates,  by  Frank  Wigglesworth  Clarke.    1895.    8°.    109  pp.    Price  15 
cents. 

126.  A  Mineralogical  Lexicon  of  Franklin,  Hampshire,  and  Hampden  Counties,  Massachusetts,  by 
Benjamin  Kendall  Emerson.    1895.    8°.    180  pp.    1  pi.    Price  15  cents. 

127.  Catalogue  and  Index  of  Contributions  to  North  American  Geology,   1732-1891,  by  Nelson 
Horatio  Darton.    1896.    8^.    1045  pp.    Price  60  cents. 

128.  The  Bear  River  Formation  and  its  Characteristic  Fauna,  by  Charles  A.  White.    1895.    8°.    108 
pp.    11  pi.    Price  15  cents. 

129.  Earthquakes  in  California  in  1894,  by  Charles  D.  Perrine.    1895.    8^.    25  pp.    Price  5  cents. 

130.  Bibliography  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Mineralogy 
for  1892  and  1893,  by  Fred  Boughton  Weeks.    1896.    89.    210  pp.    Price  20  cents. 

131.  Report  of  Progress  of  the  Division  of  Hydrography  for  the  Calendar  Years  1893  and  1894,  by 
Frederick  Haynes  Newell,  Topographer  in  Charge.    1895.    8^.    126  pp.    Price  15  cents. 

132.  The  Disseminated  Lead  Ores  of  Southeastern  Missouri,  by  Arthur  Winslow.    1896.    8°.    31  pp. 
Price  5  («nts. 

133.  Contributions  to  the  Cretaceous  Paleontology  of  the  Pacific  Coast :  The  Fauna  of  the  Kuoxrille 
Beds,  by  T.  W.  Stanton.    1895.    8o.    132  pp.    20  pi.    Price  15  cents. 

134.  The  Cambrian  Rocks  of  Pennsylvania,  by  Charles  Doolittle  Walcott.    1896.    8°.    43  pp.    15  pi. 
Price  5  cents. 

135.  Bibliography  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Mineralogy 
for  the  Year  1894.  by  F.  B.  Weeks.    1896.    8o.    141  pp.    Price  15  cents. 

136.  Volcanic  Rocks  of  South  Mountain,  Pennsylvania,  by  Florence  Bascom.   1806.   8^.    124  pp.    28 
pi.    Price  15  cents. 

187.  The  Geology  of  the  Fort  Riley  Military  Reservation  and  Vicinity,  Kansaa,  by  Robert  Hay. 
1896.    89.    S5  pp.    8  pi.    Price  5  cents. 
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138.  Artesian-well  Prospects  in  the  Atlantic  Coastal  Plain  Region,  by  N.  H.  Darton.  1896.  9^.  228 
pp.    19  pi.    Price  20  cents. 

139.  Geology  of  the  Castle  Mountain  Mining  District,  Montana,  by  W.  U.  Weed  and  L.  Y.  Pirsson. 
1800.    8°.    164  pp.    17  pi.    Price  15  cents. 

140.  Report  of  Progress  of  the  Division  of  Hydrography  for  the  Calendar  Year  1805,  by  Frederick 
Haynes  Newell,  Hydrographer  in  Charge.    1896.    %<>.    356  pp.    Price  25  cents. 

141.  The  Eocene  Deposits  of  the  Middle  Atlantic  Slope  in  Delaware,  Maryland,  and  Virginia,  by  Will> 
iara  Bullock  Clark.    1896.    8°.    167  pp.    40  pi.    Price  15  cents. 

142.  A  Brief  Contribution  to  the  Geology  uid  Paleontology  of  Northwestern  Louisiana,  by  T.  Way- 
land  Vaughan.    1896.    8°.    65  pp.    4  pi.    Price  10  cents. 

143.  A  Bibliography  of  Clays  and  the  Ceramic  Arts,  by  John  C.  Branner.  1896.  8°.  114  pp.  Price 
15  cents. 

144.  The  Moraines  of  the  Missouri  Coteau  and  their  Attendant  Deposits,  by  James  Edward  Todd. 
1896.    8°.    71  pp.    21  pi.    Price  10  cents. 

145.  The  Potomac  Formation  in  Virginia,  by  W.  M.  Fontaine.   1896.  S9.  149  pp.  2  pL  Price  15  centa. 

146.  Bibliography  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Miner- 
alogy  for  the  Year  1895,  by  F.  B.  Weeks.    1896.    8o.    130  pp.    Price  15  cents. 

147.  Earthquakes  iu  California  in  1895,  by  Charles  D.  Perrine,  Assistant  Astronomer  in  Charge  of 
Earthquake  Observations  at  the  Lick  Observatory.    1896.    8^.    23  pp.    Price  5  cents. 

148.  Analyses  of  Rocks,  with  a  Chapter  on  Analytical  Methods,  Laboratory  of  the  United  States 
Geological  Survey,  1880  to  1896,  by  F.W.Clarke  and  W.F.  HiUebrand.  1897.  B9.  306  pp.  Price  20 
cents. 

WATERSUPPLY  AND  IRRIGATION  PAPERS. 

By  act  of  Congress  approved  June  11, 1896,  the  following  provision  waa  made: 
'* Provided,  That  hereafter  the  reports  of  the  Geological  Survey  in  relation  to  the  gauging  of 
streams  and  to  the  methoils  of  utilising  the  water  resources  may  be  printed  in  octavo  form,  not  to 
exceed  one  hundred  pages  in  length  and  five  thousand  copies  in  number;  one  thousand  copies  of 
which  shall  be  for  the  official  use  of  the  Geological  Survey,  one  thousand  five  hundred  copies  shall  be 
delivered  to  the  Senate,  and  two  thousand  five  hundred  copies  shall  be  delivered  to  the  House  of  Bei>- 
resentatives,  for  distribution.* 
Under  this  law  the  following  papers  have  besn  published : 

1.  Pumping  Water  for  Irrigation,  by  Herbert  M.  Wilson.     1896.    8°.    67  pp. 

2.  Irrigation  near  PhoBnix,  Arizona,  by  Arthur  P.  Davis.    1897.    8P.    97  pp. 

3.  Sewage  Irrigation,  by  George  W.  Rafter.    1897.    8°.    100  pp. 

4.  A  Reconnoissaoce  in  Southeastern  Washington,  by  Israel  Cook  Russell.     1897.    8^.    96  pp. 

5.  Irrigation  Practice  on  the  Great  Plains,  by  Elias  Branson  Cowgill.    1897.    8^.    39  pp. 

6.  Underground  Waters  of  Southwestern  Kansas,  by  Erasmus  Haworth.    1897.    8^.    65  pp. 
In  preparation : 
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LETTER  OF  TRANSMITTAL. 


United  Statbs  Geological  Suevey, 

Baltimorej  Md.^  March  i,  1897. 
SiE :  I  have  the  honor  to  submit  herewith  the  manuscript  of  a  report 
upon  the  Cretaceous  Foraminifera  of  New  Jersey,  which  has  been  pre- 
pared by  Dr.  R.  M.  Bagg  as  a  member  of  my  division,  and  I  would 
Ruggest  that  it  be  published  as  a  bulletin  of  the  Survey. 
Very  respectfully, 

Wm.  Bullock  Glase, 

Geologist. 
Hon.  Chaeles  D.  Walcott, 

Director  United  States  Geological  Survey. 
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PREFACE. 


The  Foraminifera  described  in  this  bulletin  were  collected  by  the 
author  from  the  Greensand  series  of  the  Upper  Cretaceous  of  New 
Jersey,  and  include  representatives  from  the  Matawau,  Monmouth,  Kan- 
cocas,  and  Manasquan  formations.  They  were  determined,  described, 
and  presented  as  a  thesis  at  the  Johns  Hopkins  University  for  the 
degree  of  doctor  of  philosophy  in  the  year  1895,  and  the  types  are 
deposited  in  the  geological  museum  of  that  university,  at  Baltimore, 
Maryland.  Some  additional*  results  of  later  study  have  yielded  a 
number  of  interesting  forms  which  are  here  described  for  the  first 
time. 

The  author  wishes  to  express  his  gratitude  to  Prof.  W.  B.  Clark,  who 
Las  kindly  assisted  in  the  work,  and  under  whose  direction  the  investi-  ' 
gation  has  been  carried  on. 

Acknowledgments  are  due  the  following  persons  who  have  furnished 
material  for  comparative  study:  Dr.  G.  Brown  Goode,  of  Washington; 
Prof.  Charles  W.  Johnson,  of  the  Wagner  Free  Institute  of  Science, 
Philadelphia;  Mr.  T.  W.  Stanton  and  Dr.  W.  H.  Dall,  of  Washington ; 
Prof.  Alonzo  Linn,  of  Washington  and  Jefferson  College,  Pennsylvania; 
and  Mr.  Lewis  Woolman,  of  Philadelphia. 

The  writer  is  also  under  great  obligation  to  Mr.  Frederick  Chapman 
and  Charles  D.  Sherbom,  of  London,  England,  for  their  kind  assistance 
in  determining  doubtful  forms,  and  for  their  approval  of  the  new  species 
herein  described. 
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THE  CRETACEOUS  FORAMINIFERA  OF  NEW  JERSEY. 


By  R.  M.  Baog,  Jr. 


INTRODUCTION. 

The  fossil  Foraminifera  of  America  have  never  received  much  atten- 
tion, although  some  of  the  most  distinguished  European  paleontolo- 
gists have  been  at  work  ni>on  this  group  for  many  years,  and  have 
published  numerous  monographs  and  special  reports  upon  it.  Within 
the  last  few  years,  however,  several  short  papers  have  appeared  upon 
the  Cretaceous  Foraminifera  of  Canada,  Minnesota,  New  Jersey,  and 
Alabama. 

The  first  report  upon  the  Cretaceous  Foraminifera  of  Canada  was 
published  by  Dr.  G.  M.  Dawson,*  in  the  Canadian  Naturalist  for  1874. 
Four  species  of  Foraminifera  are  described  and  figured  in  this  report, 
namely :  Diseorhina  globularis,  Planorbulina  ariminensisj  Textularia  glob- 
ulosay  and  Textularia  pygmma.  These  forms  were  discovered  in  the 
Cretaceous  rocks  of  Pembina,  Manitoba,  which  bear  some  resemblance 
to  the  "chalk"  of  Nebraska. 

J.  B.  TyrrelP  has  recognized  in  the  Niobrara  limestone  of  Manitoba 
some  25  different  species  of  Foraminifera,  a  tabulated  list  of  which 
appeared  in  the  Transactions  of  the  Royal  Society  of  Canada  and  in 
the  Annual  Report  of  the  Geological  Survey  of  Canada'^  for  1890  and 
1891. 

Sixteen  species  of  Foraminifera  from  the  Cretaceous  bowlder  clays 
of  central  Minnesota  were  described  and  figured  by  Woodward  and 
Thomas^  in  1885.  This  report  was  reprinted,  with  additions  of  fossils 
from  Nebraska  and  Illinois,  in  the  Final  Report  of  the  Geological  Sur- 
vey of  Minnesota.* 

*Kote  on  the  ocoarrenc«  of  Foraminifera,  ooocoliths,  and  rhabdoliths  in  the  Cretaceons  rocks  of 
Manitoba:  Canadian  Naturalist,  new  series,  Vol.  VII,  1874,  pp.  252-257. 

^Foraminifera  and  Radiolaria  from  the  Cretaoeoaa  of  Manitoba:  Trans. Royal  Soo.  Canada,  Vol. 
Vni,  1890,  seo.  4,  pp.  111-115. 

'  Gcol.  Snrv.  Canada,  Rept.  1890-91,  Vol.  V,  pt.  1,  p.  211. 

<Oo  the  Foraminifera  of  the  bowlder  clay  taken  from  a  well  shaft  22  feet  deep.  Meeker  Connty,  cen- 
tral Minnesota:  Oeol.  Nat.  Hist  Snrv.  Minnesota,  Thirteenth  Ann.  Rept.,  for  1884,  pp.  164-177,  Pla. 

i-ni. 

■Final  Rept  Oeol.  Nat  Hist  Snrv.  Minnesota,  Vol.  Ill,  1893,  pp.  23-64,  Pis.  C-E. 
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12  CRETACEOUS   FORAMINIFERA   OF   NEW  JERSEY.         [bull.  88. 

The  Journal  of  the  New  York  Microscopical  Society  for  April,  1890/ 
contains  a  short  article  on  the  Cretaceous  Foraminifera  of  Kew  Jersey, 
by  Dr.  Anthony  Woodward.  This  paper  is  entitled  Synopsis  of  the 
Cretaceous  Foraminifera  of  New  Jersey,  and  contains  only  a  review 
of  previous  investigations.  A  second  part,  however,  ai>peared  in  the 
same  journal  for  1894,^  in  which  Dr.  Woodward  describes  58  different 
species  of  Foraminifera  from  the  New  Jersey  marl  beds. 

Still  more  recently  a  tabulated  list  of  the  Cretaceous  and  Tertiary 
Foraminifera  of  Alabama  has  been  published  in  a  special  rei)ort  of  the 
Geological  Survey  of  Alabama.'' 

The  present  memoir  is  a  more  thorough  account  than  has  previously 
been  given  of  the  Cretaceous  Foraminifera  from  the  marl  beds  of  New 
Jersey.  It  was  presented  as  a  thesis  at  the  Johns  Hopkins  University 
in  May,  1895,  but  has  been  somewhat  revised  and  enlarged,  and  con- 
tains descriptions  of  a  number  of  species  from  the  upi)er  beds  of  the 
Matawan  formation,  which  are  here  given  for  the  first  time.  The  latter 
were  collected  by  the  author  during  the  last  summer,  while  he  was 
engaged  in  geological  mapping  in  southern  New  Jersey.  The  sjieci- 
mens  were  obtained  at  Marshalltown,  Salem  County,  New  Jersey,  in  a 
very  fossiliferous  bed  of  sandy  marl,  which  has  been  dug  as  a  fertilizer. 

A  large  amount  of  material  has  been  collected  and  examined  in  the 
preparation  of  this  report,  from  the  following  localities: 

Momnouth  formation  (Navesiitk  division,  or  lower  marl  bed):  Atlan- 
tic Highlands,  Freehold,  and  Cream  Kidge. 

Itancocas  formation  (middle  marl  bed):  Blue  Ball,  New  Egypt,  Vin- 
centown,  Swedesboro,  Timber  Creek,  and  Harrison ville;  also  from  a 
well  boring  at  Quinton. 

Mana^quan  formation  (upi)er  marl  bed,  lower  part):  Vincentoxm. 

It  was  hoi)ed  that  a  careful  study  of  the  Foraminifera  found  in  these 
various  marl  beds  might  not  only  result  in  the  addition  of  many  new 
species  to  our  American  Cretaceous,  but  might  also  serve  as  a  means  of 
identification  of  these  strata.  Such  has  been  found  to  be  the  case, 
although  the  fact  that  certain  species  are  present  in  several  or  all  the 
beds  has  been  established,  while  many  of  them  have  continued  through 
deposits  of  later  age  and  are  found  in  existing  oceans.^ 

The  writer  believes  that  the  localities  from  which  the  fossils  were  col- 
lected for  study  are  as  typical  as  any  which  might  have  been  chosen, 
although  further  investigation  in  many  new  localities  can  hardly  fail  to 
yield  additional  results. 

The  excellent  state  of  preservation  and  the  large  size  of  many  of  the 
species  are  most  striking  and  bear  witness  to  the  favorable  conditions 
for  their  existence  in  the  late  Cretaceous  sea. 

*  CretAceouH  Foraminifera  of  New  Jersey,  Part  I :  Jour.  N.  T.  Micros.  See.,  VoL  VI,  Ko.  2,  April,  1800, 
pp.  45-55. 
"Ibid.,  Part  2,  Vol.  X,  No.  4.  Oct.,  1804,  pp.  01-141. 

>  Oeol.  Sarv.  Alabama,  Kept.  Geology  Coastel  Plain,  1894,  pp.  03, 240, 285, 286, 288, 280. 
*FoT  geological  dititributiou  of  these  forms  see  tabular  review,  pp.  09-71. 
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Specimens  of  three  types  have  been  analyzed,  two  of  calcareous  and 
one  of  arenaceoas  character,  in  order  to  determine  the  amount  of  silica 
which  is  present.  The  analyses  were  made  by  Mr.  W.  P.  Hillebrand, 
and  the  results  are  as  follows: 

No.  1.   Vemeuilina  triquetra  (von  Munster). 

Per  cent. 

Silica 38.3 

Additional  insoluble  matter 3. 07 

Total  insoluble  matter 41.37 

This  is  an  arenaceous- siliceous  type,  and  the  large  amount  of  silica 
present  is  in  the  form  of  polished  sand  grains,  with  scattered  grains  of 
glauconite,  which  have  been  firmly  cemented  together. 

No.  2.  Flabellina  sagittaria  (Lea). 

Per  cent. 

Silica 1.2 

Additional  insoluble  matter 0.55 

Total  insoluble  matter 1.75 

The  base  of  the  additional  insoluble  matter  consisted  of  alumina  and 
magnesia,  together  with  a  trace  of  iron  and  probably  alkalies. 
No.  3.  Nodosaria  coiisohrina^  var.  emaciata  (Reiiss). 

Per  cent. 
Silica 1.8 

It  is  an  interesting  fact  bearing  on  the  origin  of  greensand  that  the 
writer  has  frequently  found  shells  of  Foramiuifera  filled  with  glauconite. 
This  has  been  especially  noticeable  in  Polymorphina  communis,  which 
in  some  cases,  where  the  shell  is  broken  away,  shows  the  interior  filled 
with  light-green  glauconite  still  bearing  upon  its  outer  surface,  the 
smooth  impress  of  the  shell. 

Many  Cristellaria)  are  partially  filled  with  a  light-brown  clay  sug- 
gesting the  early  stage  in  the  formation  of  the  glauconite  grain.  Upon 
a  few  grains  of  glauconite  I  have  found  clinging  to  the  central  portion 
remnants  of  the  original  shell,  while  the  glauconite  still  shows  an  inter- 
nal cast  of  the  shell. 

It  is  perhaps  rather  remarkable  that  among  so  many  grains  of  glau- 
conite so  few  perfect  casts  of  Foramiuifera  are  found  and  so  small  a 
number  of  intermediate  stages,  but  it  must  be  remembered  that  the 
shell  wall  of  the  forms  is  always  thin  and  easily  destroyed  through 
solution  in  the  percolating  waters  in  such  porous  beds.  Even  among 
the  Lamellibranchiata  and  Gasteropoda  casts  of  the  shells  are  much 
more  abundant  than  well-preserved  shells,  except  theheavier,  ponderous 
shells  of  Exogyra  eostata  and  Oryphcea  vesieularis.  From  the  size  of 
the  glauconite  grains  and  the  peculiarity  of  their  shape  it  is  probable 
that  the  glauconite  has  grown  by  accretion  around  an  original  nucleus, 
so  that  the  outline  of  the  delicate  shells  is  only  exceptionally  preserved. 

Transverse  sections  of  the  glauconite  grains  show  a  difierence  in 
color  and  texture  between  the  internal  and  external  parts,  the  inner 
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portion  being  of  a  light  olive-green  and  softer  than  the  dark-green 
irregular  border. 

Several  analyses  of  New  Jersey  glauconite  have  been  made  from  care- 
fnlly  selected  grains;  one  made  by  T.  Sterry  Hunt  is  as  follows:* 


Analysis  of  selected  grains  of  New  Jersey  glauconite. 


SiOi 50.70 

FeO 22.50 

MgO 2.16 

CaO 1.11 

AI2O3 8.03 


K,0  . 
NaaO 
H2O 


5.80 
0.75 
8.95 


100.00 


It  is  not  the  object  of  this  pax>er  to  enter  into  any  discussion  of  the 
machdisputed  problem  of  the  origin  of  greensand.  This  subject  has 
been  discussed  by  numerous  writers,  especially  of  late  by  Murray  and 
Kenard^  in  their  report  upon  the  deep-sea  deposits  obtained  by  the 
Challenger  Expedition.  A  statement  of  the  results  brought  out  by 
this  investigation,  with  a  short  review  of  former  theories,  has  been 
published  by  Prof.  W.  B,  Clark  ^  in  his  discussion  of  the  origin  of  the 
greensand  of  New  Jersey.  That  both  organic  and  inorganic  materials 
must  be  present  for  the  formation  of  greensand  has  been  established, 
but  just  what  proportion  of  each  is  necessary  is  not  so  readily  deter- 
mined. The  inorganic  material  occurring  in  the  New  Jersey  marl  beds 
is  chiefly  quartz  and  mica,  and  is  supposed  to  have  been  derived  from 
the  crystalline  rocks  of  Pennsylvania  and  northern  New  Jersey. 

The  grcensands  differ  in  the  size  of  the  sand  grains,  in  the  amount  of 
rounding,  and  in  the  proportion  of  sand  to  glauconite.  In  the  Manas- 
quan  formation  (lower  part  of  upper  marl  bed)  there  is  proportionately 
more  glauconite  than  in  any  of  the  other  beds,  while  the  quartz  grains 
are  more  rounded  than  in  the  lower  beds  of  the  Monmouth  formation, 
though  perhaps  less  so  in  the  upper  or  Itedbank  series.  So  large  an 
amount  of  quartz  sand  is  present  in  this  latter  bed  that  glauconite  holds 
only  a  secondary  place.  For  this  reason  no  Foraminifera  are  known 
from  the  Kedbank  sands,  although  it  is  probable  that  the  upper  and 
lower  i)ortions  of  the  bed  will  furnish  some  when  more  thoroughly 
examined. 

The  Navesink  marls  contain  more  Foraminifera  than  the  Manasquan 
beds,  and  in  a  somewhat  better  state  of  preservation,  but  it  is  in  the 
limestone  layer  of  the  Bancocas  formation  (middle  marl  bed)  that  the 
greatest  abundance  of  forms  is  found.  This  deposit,  frequently  consoli- 
dated, is  made  up  of  great  quantities  of  bryozoan  shells  and  vast  num- 
bers of  perfectly  preserved  Foraminifera.  Seventy-nine  species  have 
been  determined  from  this  horizon  alone.  Four  species  are  present  in 
all  four  marl  beds,  namely:  Nodosaria  obliqtia  (Linn^),  NodoBaria- poly- 
gona  Beuss,  Nodosaria  zippei  Beuss,  and  TruncatuUna  lobatula  (Walker 

and  Jacob). 

^ —  ' ■ 

>  liineral  Physiology  and  Physiography,  1888,  p.  198. 
'Reports  OhaUenger  Expedition;  Deeihsoa deposits,  1892. 

*  ▲  preliminary  report  on  the  Cretaceous  and  Tertiary  formations  of  New  Jersey :  Report  of  the 
state  Geologist  of  New  Jersey  for  1892,  pp.  187-246. 


BAoo.]  INTRODUCTION.  15 

HISTORICAL  SUMMARY. 

The  value  of  the  jn'eensand  marls  for  fertilizing  purposes  has  been 
known  in  New  Jersey  for  more  than  a  century.  In  1768  a  laborer,  while 
digging  a  ditch  in  a  meadow  near  Marlboro,  threw  out  a  substance 
which  was  pronounced  to  be  marl.  Some  of  this  marl  was  spread  ui)ou 
the  land  with  good  results,  but  no  particular  attention  seems  to  have 
been  paid  to  the  discovery  until  the  year  1811,  when  its  value  began  to 
be  appreciated. 

The  discovery  of  fossils  in  the  marl  beds  was  made  soon  after,  and 
in  1820  some  of  these  fossils  were  described  by  Say,'  and  others  by 
Morton  2  in  1829. 

The  first  mention  of  Foraminifera  was  made  by  Isaac  Lea^  in  1833, 
in  his  Contributions  to  Geology,  when  he  described  Flabellina  sagit- 
taria  as  Palmula  sagittaria  from  the  Cretaceous  deposit  of  Timber 
Creek,  New  Jersey,  in  which  he  considered  the  form  a  new  genus  of 
the  family  Spherulacea  of  Blainville.  The  genus  Palmula  Mr.  Lea  con- 
sidered as  intermediate  between  the  genus  Saracenaria  of  Defrance 
and  the  genus  Textularia  of  the  same  author.  This  same  species  was 
described  by  Dr.  S.  G.  Morton*  in  1842  as  Planularia  cuneata. 

In  the  American  Journal  of  Science  for  1841 '^  Prof.  J.  W.  Bailey 
gives  a  brief  note  on  the  discovery  of  fossil  Foraminifera  in  New  Jersey, 
and  states  that  ^^a  large  )>ortion  of  the  calcareous  rock  defined  by 
Prof.  H.  D.  Rogers*^  as  the  third  formation  of  the  upper  secondary  is 
made  up  of  great  quantities  of  microscopic  shells  belonging  to  the 
Foraminifera.'' 

Sir  Charles  Lyell,''  on  his  visit  to  America  in  the  year  1841,  noticed 
the  occurrence  of  Foraminifera  in  the  Cretaceous  marl  beds  of  New 
Jersey,  and  mentioned  three  very  common  types,  Cristellaria,  Kotalia 
(Eotalina),  and  Nodosaria. 

In  his  Origin  of  Greensand,  and  its  Formation  in  the  Oceans  of 
the  Present  Epoch,  ^  Prof.  J.  W.  Bailey  refers  to  the  deposits  at  Mullica 
Hill  and  Mount  Holly,  New  Jersey,  as  being  very  rich  in  greensand 
casts  of  Polythalamia. 

Mr.  W.  M.  Gabb,  in  Descriptions  of  New  Species  of  American  Ter- 
tiary and  Cretaceous  Fossils, '  describes  one  of  the  Nodosarise  from 
Mullica  Hill  as  a  new  species  under  the  name  Dentalina  pulchra,  but 
which  is  known  to  be  Nodosaria  zippei  B«uss. 

The  first  report  of  any  importance  upon  the  determination  of  these 

1  Am.  Jour.  Sci.,  Ist  seriee,  Vol.  II,  1820,  pp.  34-45. 

>  Jour.  Acad.  N»t.  Soi.  Philadelphia,  VoL  VT,  1829,  pp.  120-129. 

"Contribationa  to  Geology,  1833,  pp.  219-220,  PI.  VI,  flg.  228. 

« Jour.  Aoad.  Nat  Soi.  Philadelphia,  VoL  Vni,  1842,  pp.  214-215,  PL  XI,  fig.  6. 

*  Am.  Joar.  Sci.,l8t  series.  VoL  XLI,  1841,  pp.  218-214. 

*  Report  of  the  Geol.  Sarv.  of  the  State  of  New  Jersey,  1886,  pp.  10-18. 

'  Quart  Jour.  GeoL  Soc.  London,  VoL  1, 1845,  pp.  56, 57,  and  64.    See,  also,  Trayels  in  North  America, 
1, 1845,  p.  64. 
■  Proo.  Boston  Soo.  Nat  Hist,  VoL  V,  1856,  pp.  365, 366. 
•Jour.  Aoad.  Nat.  SoL  Philadelphia,  new  series,  Vol,  IV,  1860,  pp.  375-406,  PL  LXIX. 
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microscopic  organisms  was  published  in  1861  by  Prof.  A.  E.  B^uss,'  one 
of  the  most  distinguished  of  European  paleontologists.  In  this  article, 
entitled  Die  Foraminifereu  der  senonischen  Grilndsandes  von  New 
Jersey,  Professor  Eeuss  described  some  28  different  species  of  Foram- 
inifera,  but  mentioned  neither  the  horizon  nor  the  lo<5alities  from 
which  they  were  obtained.  While  a  few  of  these  forms  were  figured  in 
this  report,  the  majority  are  given  in  other  works. 

Hermann  von  Credner"^  in  1870  x>ublished  an  article  entitled  Die 
Kreide  von  New  Jersey,  which  contained  a  general  review  of  the 
Cretaceous  of  New  Jersey.  In  this  rei>ort  two  Foraminifera  from  the 
Bryozoa  bed  at  Brownville,  Flahellina  cordata  Reuss  and  Xodosaria 
sulcata  Nilsson,  are  described. 

Subsequent  to  Professor  Oredner's  report  in  1870  no  work  was  done 
upon  the  Foraminifera  of  New  Jersey  until  the  year  1894,  when  Dr. 
Woodward  ^  published  the  second  part  of  his  Cretaceous  Foraminifera 
of  New  Jersey.  In  this  report  some  58  species  of  Foraminifera  from 
Timber  Creek,  Mullica  Hill,  New  Egypt,  and  Bruere's  pits,  on  Cross- 
wicks  Creek,  are  described  but  not  figured. 

The  material  investigated  at  the  geological  laboratory  of  the  Johns 
Hopkins  University  has  furnished  nearly  twice  as  many  species  as  pre- 
viously reported,  and  six  of  these  are  considered  to  be  new.  A  prelim- 
inary report  of  this  investigation,  containing  a  description  of  the  new 
forms  and  a  tabulated  list  of  other  species  identified,  was  publishe<l 
by  the  author^  in  1895. 

The  Foraminifera  described  in  this  bulletin  are  deposited  in  the  geo- 
logical museum  at  the  Jobns  Hopkins  University,  Baltimore,  Maryland. 

CIiA88IFICATION  OF  STRATA. 

The  classification  of  the  marl  beds  adopted  in  this  report  is  one 
employed  by  Prof.  W.  B.  Clark  in  his  report,  lately  published,  upon 
the  Upper  Cretaceous  formations  of  New  Jersey,  Delaware,  and  Mary- 
laud,^  viz : 

Age,  FoTrmation, 

Eocene Shark  River -^ 

>Upper  marl  bed. 
^Manasqnan. J 


Upper 
Crktaceoi^s. 


rViDcentown  lime  sands  ^ 

Rancocas T        „         ,  ^Middle  marl  bed. 

y  SeweU  marls J 

SRedbank  sands 
Navesink  marls 
Mount  Laarel  sands . 

fHazlet  sands >. 

^atawan ....  Icrosswicks  clays j^lay  °^^- 


Red  sand  and  lower  marl  bed. 


1  Sits.  Akad.  Wias.  Wien,  Vol.  XLIV,  pt  i,  1861.  pp.  334-342,  platM. 
>  Zeitsoh.  d.  D.  geol.  Gesell.,  1870,  Vol.  XXII,  pp.  101-251. 
*  Jour.  N.  Y.  Mioroft.  Soo.,  Yol.  X«  No.  4,  Oot,  1894,  pp.  01-141. 
4  Johns  Hopkins  Univ.  Ciroulars,  No.  121,  Oct.,  1805. 
•Ball.  OmI.  Soo.  Americs,  vol.  8,  pp.  815-358,  pis.  40-50. 
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WooLMAN,  Lewis.    Microsc.  Bull.  Queen  &  Co.,  Vol.  V,  No.  6,  1888, 
p.  41. 
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ZiTTEL,  Karl  A.  vou.    Haiidbucli  der  Palaeoutologie,  1876-1880,  Band 
I,  Abth.  1,  pp.  61-114;  pp.  723-732. 

DESCRIPTIVE  TERMS. 

The  following  descriptive  terms,  ado^^tcd  in  this  memoir,  are  taken, 
with  some  modification,  from  the  report  on  the  Recent  Foraminifera  of 
Great  Britain,  by  Prof.  W.  C.  Williamson.'  The  figures  employed  have 
been  copied,  but  the  lettering  has  been  changed. 

The  length  is  measured  in  the  direction  or  axis  of  growth,  as  indi- 
cated by  the  line  A  B  in  fig.  1  of  PI.  I,  and  the  breadth  by  a  line  at 
right  angles  to  the  former  one,  C  D  in  the  same  figure. 

The  above  terms  are  applicable  for  evol.ute  and  convolute  types,  but 
in  certain  forms,  either  monothalamous  and  rounded  or  when  the 
growth  of  chambers  is  around  a  central  aperture,  it  is  more  convenient 
to  use  the  term  diameter. 

The  separate  divisions  of  a  shell  or  test  are  spoken  of  as  segmentSy 
designated  in  fig.  1  of  PI.  I  as  P,  I,  and  U,  of  which  P  is  the  primordial 
and  U  the  ultimate  segment,  while  I,  holding  an  intermediate  position, 
is  known  as  an  intermediate  segment.  That  part  of  the  external  sur- 
face nearest  the  end  of  the  ultimate  segment  is  called  the  anterior 
margin  (fig.  1,  a),  while  the  opposite  end  is  referred  to  as  the  posterior 
margin  (fig.  1,  p).  These  terms  have  a  direct  reference  to  the  direction 
of  growth. 

The  various  segments  are  separated  from  one  another  by  partitions 
called  s^taj  and  these  are  usually  indicate  externally  by  more  or  less 
definite  constrictions  known  as  septal  lines  (fig.  1,  s).  In  old  age  these 
constrictions  often  become  filled  up  and  appear  as  ridges  instead  of 
depressions.  The  septal  plane  is  the  superficial  area  of  each  septum 
and  corresponds  in  dimensions  yfith  the  entire  breadth  of  the  constricted 
portion  of  the  shell  (fig.  1,  sp). 

Each  septum  is  provided  with  one  or  more  openings  known  as  septal 
apertures^  which  serve  as  a  means  of  communication  between  contigu- 
ous segments.  The  perforation  of  the  anterior  end  of  the  ultimate 
segment  is  spoken  of  as  the  oral  aperture  (fig.  1,  o  a). 

The  different  views  of  the  shell  are  referred  to  as  the  anterior^  lateral^ 
and  peripherO'lateral  aspects.  The  anterior  aspect  is  seen  by  looking 
down  upon  the  septal  plane  of  the  ultimate  segment;  the  lateral  aspect 
shows  the  shell  from  one  side,  as  in  fig.  1 ;  while  the  peripherolateral 
aspect  is  seen  in  depressed  forms  where  the  shell  is  viewed  from  its 
thin  edge,  as  in  fig.  3  of  PL  II.  When  the  segments  are  arranged  in  a 
complete  circuit  around  the  primordial  cell  they  constitute  a  convolu- 
tio^i.  Each  convolution  joins  a  contiguous  one  by  a  spiral  line  called 
the  spiral  suture  (PI.  I,  fig.  2,  m).  In  the  simplest  case  these  convolutions 
are  arranged  in  a  single  plane,  but  in  more  complex  types  each  convo- 

1  On  the  Beoent  Foraminifera  of  Great  Britain,  Bay  Society,  London,  1858,  pp.  14-18. 
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lation  is  formed  in  a  different  ])1ane,  and  a  trochoid  type  of  shell  results, 
as  in  Discorbiua  (fig.  4).  The  word  "  rotalifonn  "  is  used  to  express  a 
form  in  which  all  of  the  segments  are  visible  upon  the  superior  surface, 
but  only  those  of  the  last  convolution  are  visible  upon  the  inferior 
surface. 

Each  side  of  the  shell  in  convolute  types  presents  a  lateral  surface 
(fig.  3,  L  L).  The  sides  of  the  shell  at  right  angles  to  these  lateral  sur- 
faces constitute  the  peripheral  margin  (fig.  3,  x  x).  The  margin  is  very 
varied  in  shax)e,  and  the  angle  formed  by  its  outline  is  called  the  periph- 
eral angle. 

The  depression  formed  in  the  center  of  the  shell  is  cal  ed  the  umbili- 
eu8.  Sometimes,  instead  of  being  depressed  the  early  chambers  are 
raised  or  elevated  into  a  sort  of  boss  by  deposit  of  exogenous  material, 
but  the  area  is  always  referred  to  as  the  umbilical  are<a,  whether  raised 
or  depressed. 

The  terms  superior  and  inferior  lateral  surface  are  constantly  referred 
to  and  should  be  clearly  understood.  When  a  form  contiiuies  its  con- 
volutions in  a  single  i)lane  both  sides  remain  similar  and  there  is  no 
distinction  between  the  upper  and  lower  lateral  surfaces,  but  when  the 
coils  are  arranged  spirally,  as  in  trochoid  types,  there  is  a  difference 
between  the  surfaces  and  it  becomes  necessary  to  indicate  by  the  terms 
"superior"  and  '* inferior '^  the  surface  referred  to. 

The  term  superior  lateral  surface  (fig.  4,  S  L  S)  is  the  one  in  which 
the  primordial  segment  is  situated,  while  the  opposite  side,  in  which 
the  form  is  extending  its  growth,  is  the  inferior  lateral  surface  (fig.  4, 
I  L  B).  There  are  some  exceptions  to  this  rule,  as,  for  example,  in  cer- 
tain Truncatuli/ia  tyx>es,  which  are  approximately  flat  upon  the  side 
that  bears  the  primordial  segment,  as  if  the  shell  were  cut  in  halves, 
the  line  of  division  passing  through  tli^  center  of  the  primordial  seg- 
ment. In  such  cases  the  lower  (flat)  surface  becomes  the  superior 
lateral  side. 

The  term  distal  end  refers  to  the  portion  of  the  shell  which  carries  the 
oral  aperture  and  is  usually  farthest  removed  from  the  primordial  seg- 
ment. The  portion  of  the  shell  in  which  the  primordial  segment  is 
situated  is  called  the  proximal  end. 

It  is  often  necessary  to  speak  of  a  given  type  of  shell,  and  therefore 
the  following  terms  are  employed  in  this  rex>ort: 

1.  Kodosarian  (PL  I,  fig.  1).  Chambers  typically  arranged  in  a 
straight  row. 

2.  Nantiloid  (PI.  I,  figs.  2  and  3).  Chambers  wound  in  a  horizontal 
manner,  forming  an  equilateral  spire. 

3.  Trochoid  (PI.  I,  fig.  4).  Chambers  wound  around  one  side  of  the 
primordial  segment  in  an  inequilateral  spire. 

4.  Textularian  (PI.  I,  fig.  5).  Chambers  arranged  alternately  in  an 
elongated  series  (biserial). 

5.  Milioline  (PI.  I,  fig.  6).  Chambers  wound  spirally  about  an 
imaginary  axis. 
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DESCEIPTIOK  OF  GENERA  Ain>    SPECIES. 

Snbkingdom   PROTOZOA. 
Class  BHIZOPODA. 

•  Order  FOBAMINIFERA. 

Family  LITUOLID^E. 

Subfamily  LITTJOLINJE:. 

Genus  HAPLOPHRAGMIUM  Reuss. 
Haplophbagmium  concavum  Bagg. 

Plate  II,  figs,  la,  lb. 

Test  arenaceo-siliceoas,  rongli,  of  a  dull-gray  color;  consisting  of 
eiglit  or  nine  chambers,  wbicli  are  concave  upon  their  inner  margin, 
giving  the  form  an  approximately  triangular  outline  in  transverse  sec- 
tion; chambers  variable  in  size;  ultimate  chamber  largest  and  very* 
slightly  elevated  in  the  central  portion;  septal  lines  straight,  marked 
by  definite  deep  constrictions;  aperture  a  large  elongated  oval  open- 
ing, situated  toward  the  outside  edge  of  the  ultimate  chamber  and 
nearer  the  convex  side. 

Length,  1  mm.;  breadth,  0.43  mm. 

Locality. — Eancocas  forniation,  Blue  Ball,  New  Jersey. 

Geological  distribution. — Cretaceous. 

HAPLOPHRAGMIUM  IRREGULARS   (Roemer). 

SpiroUna  irregularis  Roemer^  1840-41 ;  Verstoin.  norddeutsch.  Kreide,  p.  98,  PI.  XV, 

fig.  29. 
Haplophragmium  irregular e  Renss,  1860;  Sitz.  Akad.  Wiss.  Wien.,  Vol.  XL,  p.  219,  PI. 

X,  fig.9;  PI.  XI,  fig.  1. 

Test  arenaceous,  rough,  flask-shaped;  chambers  unequal  and  irregu- 
lar, at  first  involute,  then  evolute  and  arranged  in  an  elongated  series, 
closely  set,  numerous  (about  fifteen),  narrow,  separated  by  straight 
depressed  septa;  aperture  divided. 

Length,  2.6  mm.;  breadth,  0.6-0.9  mm. 

Locality. — Eancocas  formation,  Vinceutown,  New  Jersey.    Rare. 

Geological  distrihution. — Cretaceous. 

Genus  TROCHAMMINA  Parker  and  Jones. 
Troohammina  iNFLATA  (Moutagu). 

Nautilus  inflatus  MoDtagn,  1808 ;  Test.  Brit.  Snppl.,  p.  81,  PI.  XVIU,  fig.  3. 
Trochammina  inflaia  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  338,  PI.  XLI,  fig.  4,  a-c. 

'^Test  free;  trochoid  or  convex,  depressed,  rotaliform;  consisting  of 
about  three  convolutions,  the  outermost  of  which  is  formed  of  five  or  six 
very  ventricose  segments  with  deeply  excavated  septal  lines.    Inferior 


28  CRETACEOUS  FORAMINIFERA  OF   NEW   JERSEY.         [bull.  88. 

face  somewbat  concave,  with  sunken  umbilicus;  peripheral  mar^dn  lob- 
ulatcd.  Aperture  small,  arched;  situated  on  the  inferior  side  of  the 
final  segment,  close  to  the  previous  convolution,  a  little  within  the 
periphery.  Color  pale  brown,  the  small  primary  segments  much  darker 
than  the  rest."    (Brady,  loc.  cit.) 

The  above  description  agrees  closely  with  the  New  Jersey  specimen^ 
but  the  color  is  rather  a  yellowish  white  than  a  brown,  and  the  exter- 
nal view  shows  only  two  convolutions  instead  of  three,  as  in  Professor 
Brady's  figure. 

Diameter,  0.43  mm. 

Locality. — llancocas  formation.  Timber  Creek,  near  Mulhca  Hill,  New 
Jersey. 

Qeological  distribution. — Lias  to  llecent. 

Family  TEXTULARID^E. 
Subfamily  TESXTTJL-ALRIlSrjE. 

TEXTULARIA  Defrance. 
Tbxtularia  A.aaLUTiNANS  d'Orbigny. 

Teitularia  agglutinans  cVOrbigny,  1839;  Foram.  Cuba,  p.  136,  PI.  I,  figs.  17,  18,  32-34. 
TextnJaHa  aggluHnana  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  363,  PI.  XLIII,  figs.  1-3; 
var.,  figs.  4,  12. 

Test  agglutinons,  elongated,  of  a  dull  gray  color,  laterally  convex ; 
chambers  rather  numerous,  ten  to  twelve  in  long  specimens;  septa 
nearly  straight;  aperture  semilunar. 

Length,  2.37  mm. 

Locality. — liancocas  formation,  Vincentown,  Muliica  Hill,  Timber 
Creek,  New  Jersey;  Manasquan  formation,  Vincentown,  New  Jersey. 

Qeological  distribution. — Cretaceous  to  Kecent. 

This  is  a  rather  common  species  at  Vincentown,  where  it  occurs  in 
the  ^^  lime  sand."  It  is  interesting  to  see  the  small,  smooth  glauconite 
grains  which  help  to  form  the  shell  substance. 

Textulaeia  agglutinans  var.  pobrecta  Brady. 

Texiularia  agglutinant  var.  porrectttf  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  364,  PI. 
XLIII,  fig.  4. 

Test  much  elongated,  agglutinons,  of  nearly  uniform  width;  cham- 
bers more  numerous  than  in  Textularia  agglutinanSj  otherwise  both 
forms  are  very  similar. 

The  New  Jersey  specimens  are  not  quite  so  elongated  as  the  figure 
in  the  Challenger  Report. 

Length,  2  mm.;  breadth,  0.6  mm. 

Locality. — Bancocas  formation,  Vincentown,  New  Jersey. 

Qeological  distribution. — Cretaceous  to  Recent. 

This  form  has  been  described  by  Tyrrell  from  the  Cretaceous  rocks 
of  Canada. 


BAQO]  TEXTULARIA.  29 

Tbxtulabia  gibbosa  d'Orbigny. 

Textularia  gibbota  d'Orhigny,  1826;  Ann.  Sci.  Nat.,  Vol.  VII,  p.  262,  No.  6. 
Texiularia  gibbosa  Terrigi,  1891;  Mem.  B.  Com.  G.  Regno,  Vol.  IV,  pt.  1,  p.  68,  PI.  I, 
fig.  10. 

Test  ovate  elongate,  smooth,  of  a  dull-gray  color;  transverse  section 
round;  shell  composed  of  only  four  chambers  in  etich  series;  septal 
lines  arched,  scarcely  discernible  externally;  aperture  a  median  semi- 
lunar arch  in  the  ultimate  segment. 

Length,  0.9-1  mm. 

Locality. — Monmouth  formation.  Freehold,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Becent. 

Tbxtulabia  globulosa  Ehrenberg. 

Texiularia  globulosa  Ehrenberg,  1839;  Abhandl.  k.  Ak.  Wiss.  Berlin  (1838),  p.  135, 

PI.  IV,  fig.  fl. 
Texiularia  globulosa  Woodward  and  Thomas,  1885;   13th  Ann.  Rept.  Geol.  Nat.  Hist. 

Sarvey  Minnesota  for  1884,  p.  166,  PL  111,  figs.  1-5. 

Test  small,  consisting  of  a  few  smooth,  spherical,  or  globular  cham- 
bers; suture  lines  deep;  shell  posteriorly  acute,  anteriorly  obtuse. 

Length  unknown. 

Locality. — Monmouth  formation,  Freehold,  New  Jersey.    Bare. 

Oeoloffical  distribution. — Cretaceous. 

It  has  been  impossible  to  find  shells  in  perfect  preservation,  since 
the  constructions  between  the  chambers  are  so  pronounced  that  the 
chambers  are  easily  broken  off,  but  the  few  globular  chambers  we  do 
find  are  sufficient  for  the  determination  of  the  species. 

Tbxtulabia  gbambn  d'Orbigny. 

Texiularia  gramen  d'Orbigny,  1846;  Foram.  Foss.  Bassin  tert.  Vienne,  p.  248,  PI.  XV, 

figs.  4-6. 
TexiulaHa  gramen  Brady,  1884;  Chal.  Kept.,  Vol.  IX,  p.  365,  PI.  XLIII,  figs.  9, 10. 

Test  arenaceous,  rough  externally,  stoutly  built,  laterally  compresse*!, 
margin  subangular;  five  to  six  wide  chambers,  very  slightly  convex; 
posterior  end  neatly  rounded ;  general  outline  very  similar  to  Texiularia 
hauerii,  but  distinguished  from  that  species  by  its  more  angular  lateral 
edges,  and  dififering  from  Textulariaabbreviata^  which  it  also  resembles, 
in  being  less  short  and  thick. 

Length,  1  mm.;  breadth,  0.52  mm. 

Locality. — Baucocas  formation,  Yincentown,  Timber  Greek,  etc..  New 
Jersey. 

Geological  distribution. — Cretaceous  to  Becent. 

Tbxtulabia  sagittula  Defrance. 

Texiulana  sagiiinla  Defranee,  1824;  Diet.  Soi.  Nat.,  Vol.  XXXII,  p.  177;  1828,  Vol. 

LIII,  p.  344 ;  Atlas,  Conch.,  PI.  XIII,  fig.  5. 
Texiularia  eagUMa  Brady,  1884;  Chal.  Bept.,  Vol.  IX,  p.  361,  PI.  XLII,  figs.  17,  18. 
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Test  elongated,  strongly  compressed,  with  sharp-angled  peripheral 
margin;  chambers  numerous  (12  to  15),  closely  set,  visible  externally 
in  the  upper  x)ortion  only;  septal  lines  almost  straight,  curving  very 
gently  toward  the  central  portion ;  aperture  linear. 

Length,  0.45-0.55  mm. 

Locality. — Kancocas  formation,  Vincentown,  Xew  Egypt,  Timber 
Greek,  New  Jersey. 

Geological  distribution, — Cretaceous  to  liecent. 

Textulabia  tubbis  d'Orbigny. 

TexUUaria  tarria  d'Orbigiiy,    1840;  M6m.  Soc.  O^ol.  Franco,  ser.  1.,  Vol.  IV,  p.  46, 

PL  IV,  figs.  27, 28. 
Texiularia  inrris  Brady,  18W ;  Chal.  Kept.,  Vol.  IX,  p.  366,  PI.  XLI V,  figs.  4, 5. 

Test  nearly  round  in  transverse  section,  elongate,  conical,  rugose, 
tapering,  anteriorly  trnncate;  chambers  numerous,  complanate,  some- 
what irregular,  quite  distinct  at  the  distal  end. 

Length,  1  mm. 

Locality. — Kancocas  formation,  Vincentown,  Timber  Creek,  New 
Jersey. 

Geological  distribution. — Cretaceous  to  Eecent. 

Genus  VERNEUILINA  d'Orbigny. 
Vbbneuilina  polystbopha.  (Reuss). 

Bulimina  polyatrapha  Beass,  1845-46;  Verstein.  bohm.  Kreide,  pt.  2,  p.  109,  PI.  XXIV. 

fig.  53. 
Vemeuilina  ifolyatrophaBrtkdy,  1884;  Cbal.  Bept.,  Vol.  IX,  p.  386,  PI.  XL VII,  figs. 

15-17. 

Test  arenaceous,  rough,  somewhat  triangular,  composed  of  only  a 
few  chambers,  which  increase  very  rapidly  in  size  from  below  down- 
ward;   aperture  a  central  arched  opening  in  the  ultimate  segment. 

Length,  0.43  mm. 

Locality. — Monmouth  formation.  Freehold,  New  Jersey. 

Geological  distributio7i. — Cretaceous  to  Recent. 

VEENEUUiiNA  TBIQUETBA.  (Mlinster). 

Plato  II,  fig.  2. 

Textularia  triquetra  Mttnster,  1838;  in  Boemer's  paper,  Neaes  Jahrb.,  p.  384,  PI.  Ill, 

^g.  19. 
Textularia  ailantioa  Bailey,  1851;  SmithsoDian  Contrib.,  Vol.  II,  art.  3,  p.  12,  figs. 

38-43. 
Vemeuilina  triquetra  Brady,  1884;  Chal.  Bept.,  Vol.  IX,  p.  383,  PI.  XLVU,  figs.  18-20. 

Test  composed  of  coarse  sand  grains  and  scattered  grains  of  glanco- 
nite,  triserial;  chambers  with  flattened  sides,  definitely  marked  by 
sutures,  eight  to  ten  in  each  series;  transverse  section  an  almost  equi- 
lateral triangle;  surface  rugose,  and  the  coarse  sand  grains  are  inter- 
spersed with  grains  of  glauconite;  septal  lines  arched  in  the  central 
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portion  aud  directed  downward  toward  the  edges;  triaugalar  edges 
not  always  straight,  but  curved  somewhat  in  passing  from  the  primor- 
dial to  the  distal  end ;  ax)erture  a  median  elongated  slit  with  a  depressed 
margin. 

The  shell  is  of  a  dull-gray  color,  and  attains  large  size. 

An  analysis  of  Verneuilina  triqaetra  gave  41.37  per  cent  of  silica. 
The  sand  grains  are  very  lirmly  cemented  by  calcareous  substance 
which  forms  the  base  of  the  shell. 

It  is  a  very  common  species. 

Length,  3.13  mm. 

Locality, — Bancocas  formation,  Vincentown,  Mullica  Hill,  and  Timber 
Creek,  New  Jersey.     Manasquan  formation,  Vincentown,  New  Jersey. 

Geological  diHtribution, — Cretaceous  to  Kecent. 

Genus  TRITAXIA  Keuss. 
Tbitaxia  TORTiLis  (Reuss). 

Buliniina  torHlU  Reuse,  1861 ;  Sitz.  Akad.  Wiss.  Wien,  Vol.  XL! V,  pt.  1,  p.  338,  PI.  VIII, 
fig.  3,  a,  b. 

Test  small,  trihedral;  chambers  few,  five  to  seven  in  each  series, 
somewhat  inflated  and  depressed  at  the  septal  lines;  peripheral  mp^r- 
gins  rather  sharp;  primordial  end  bluntly  pointed;  ultimate  segment 
lai*ge,  overreaching,  and  bearing  the  elliptical  aperture  near  the  upper 
part  of  the  septal  face. 

Length,  0.52  mm. 

Locality, — Ran  cocas  formation,  Swedesboro,  New  Jersey. 

Geological  distribution, — Cretaceous. 

Tbitaxia  tbigabinata  (Reuss). 

Textularia  iricarinata  Reusa,  1845-46;  Verstein.  bobm.  Kreide,  pt.  1,  p.  39,  PI.  VIII, 

lig.  60. 
Tritaxia  tncaHnaia  Brady,  1884 ;  Chal.  Repl ,  Vol.  IX,  p.  389,  PI.  XLIX,  figs.  8, 9. 

Test  tricarinate;  lateral  surfaces  slightly  concave,  consisting  of  a 
few  (four  or  five)  rather  indistinct  segments  in  each  row;  aperture 
central,  rotund,  in  a  short  elevated  neck. 

Length,  1.3  mm. 

Locality. — Rancocas  formation,  Swedesboro,  Timber  Creek.  New 
Jersey;  Manasquan  formation,  Vincentown,  New  Jersey. 

Geological  distribution, — Cretaceous  to  Recent. 

Genus  GAUDRYINA  d'Orbigny. 
Gaudbyina  pupoidbs  d'Orbigny. 

Gaudryina  pupaides  d'Orbigny,  1840;  M6m.  Soc.  g^ol.  France,  ser.  1,  Vol.  IV,  p.  44, 

PI.  IV,  figs.  22-24. 
Gaudryina  pupoidei  Brady,  1884;  Chal.  Bept.,  Vol.  IX,  p.  378,  PI.  XL VI,  figs.  1-4. 

^^  Gaudryina  pupoides  is  an  easily  recognized  species.  Its  dimor- 
phous mode  ot  growth  la  frAnariilly  very  apparent,  and  its  variability  is 
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limited  to  sach  featares  as  the  number  of  segments,  the  relative  length 
and  breadth  of  the  test,  and  the  degree  of  lateral  compression.  In 
recent  shells  the  walls  are  thin  and  calcareous,  smooth  externally,  and 
almost  invariably  of  a  grayish  hue;  fossil  specimens  sometimes  exhibit 
slightly  rough  exterior.  In  form  and  i>osition  tbe  aperture  resembles 
that  of  the  typical  TextulariaB,  but  it  is  often  surrounded  by  a  raised 
tip  or  border.''    (Brady,  loc.  cit) 

Length,  2  mm. 

Locality. — Rancocas  formation,  Vinceiitown,  New  Jersey. 

Geological  distribution. — Gretaceous  to  Becent. 

Genus  CLAVULINA  d'Orbigny. 
Clavulina  communis  d'Orbigny. 

Clavulina  communis  d'Orbigny,  1S26;  Ann.  Soi.  Nat.,  Vol.  VII,  p.  268,  No.  4. 
Clavulina  communis,  d'Orbiguy,  1846;  Foram.  Fobs.  Bassin  tert.  Vienne;  p.  196,  PI. 
XII,  figs.  1, 2. 

Test  elongate,  straight,  rough  externally  and  arenaceous;  early  seg- 
ments triquetrous,  spiral,  and  forming  a  pointed  apex^  a  transverse  section 
of  which  is  round,  not  angular  as  in  Olavulina  parisiensis  d'Orbigny; 
anterior  chambers  marked  by  depressed  septa,  somewhat  irregular  in 
size,  but  the  ultimate  one  is  the  largest;  aperture  normally  a  central 
opening  in  a  short  tubular  neck  of  the  ultimate  chamber. 

Length,  2.1  mm. 

Locality. — Rancocas  formation,  Brownsville,  New  Jersey. 

Geological  distribution. ^U^pper  Gretaceous  to  Recent. 

Clavulina  pabisiensis  d'Orbigny. 

Clavulina  parisiensis  d'Orbiguy,  1826;  Ann.  Soi.  Nat.,  Vol.  VII,  p.  268,  No.  3;  Module, 

No.  66. 
Clavulina parisienHs  Brady,  1884;  Chal.  Kept.,  Vol.  IX,  p.  395,  PI.  XLVIII,  figs.  14-18. 

Test  coarsely  arenaceous,  elongated,  straight  or  nearly  so;  ultimate 
chambers  nodosariau,  short,  marked  by  straight,  somewhat  depressed 
septa;  primordial  segments  triquetrous  as  in  Clavulina,  communis 
d'Orbigny,  but  wedge  shai)ed  and  triangular  in  outliue  iustead  of 
being  rounded;  aperture  a  central  ox>eniug  in  a  short  tubular  neck. 

Length,  2.4  mm. 

Locality. — Rancocas  formation,  Brownsville,  New  Jersey. 

Geological  distribution. — Gretaceous  to  Becent^ 

Occurs  with  the  preceding  not  rarely  in  the  lime  sand  of  Brownsville. 

Genus  BULIMINA  d'Orbigny. 

BULIMINA  PUSOHI  BcUSS. 

Bulimina  puschi  Renos,  1861 ;  Haidinger's  Natnrw.  Abhandl.,  Vol.  IV,  pt.  1,  p.  37, 
PI.  ni,  fig.  6. 

Test  elongate  oval,  obtusely  rounded  above,  acutely  rounded  below, 
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shell  wall  very  punctate;  chambers  rapidly  increasing  in  size  from 
below  upward,  irregularly  wedge-shaped,  moderately  depressed  at  the 
sutures;  aperture  a  comma-shaped  slit  near  the  margin  of  the' ulti- 
mate segment. 

Length,  0.5  mm. 

Locality. — Monmouth  formation.  Freehold,  New  Jersey.    Very  rare. 

Geological  distribti lion. — Cretaceous. 

BULIMINA  VARIABILIS  d'Orbigny. 

Bulimina  variahilis  d'Orbigny,  1840;   M^m.  Soo.  g6ol.  France,  ser.  1,  Vol.  IV,pt.  l,p. 

40,  PI.  IV,  figs.  9-12. 
Bulimina  variabili8  Reuss,  1845-46;  Verstein.  bohm.  Kreide,  pt.  1,  p.  37,  PI.  VIII,  figs. 

56, 76, 77. 

Test  variable,  ovate  or  oblong,  very  finely  r^rforate;  spire  short, 
obtuse  posteriorly;  segments  few,  very  narrow,  slightly  oblique;  ulti- 
mate chamber  ending  in  a  fiat  surface;  aperture  oval,  situated  at  the 
inner  margin. 

Diameter,  0.2-0.3  mm. 

Locality, — Monmouth  formation.  Freehold,  New  Jersey. 

Geological  distribution. — Cretaceous. 

This  small  species  from  the  New  Jersey  marl  beds  agrees  closely  with 
the  figures  of  Professor  Eeuss.  It  has  been  recognized  only  in  the 
lower  marl  bed  at  Freehold,  and  is  a  rare  form. 

Genus  BOLIVINA  d'Orbigny. 
BoLiviNA  PUNCTATA  d'Orbigny 

Plate  II,  fig.  3. 

Bolirina  punctata  d'Orbigny,  1839 ;  Foram.  Am^r.  Merid.,  p.  63,  PL  VIII,  figs.  10-12. 
BoHHna  antiqua  d'Orbigny,  1846;  Foram.  Fost*.  Bassin  tert.  Vienne,  p.  240,  PI.  XIV, 

figs.  11-13. 
Bolivina  punctata  Brady,  1884;  Cbal.  Kept.,  Vol.  IX,  p.  417,  PI.  LII,  figs.  18, 19. 

Test  elongate,  textulariform,  smooth,  compressed,  finely  perforate, 
anterior  end  obtuse,  posterior  acute,  lat-eral  margins  subcarinate;  cham- 
bers five  to  seven  in  each  series;  septal  lines  depressed;  aperture  ter- 
minal, simple,  oval. 

Length,  0.35  mm.;  greatest  breadth,  0.15  mm. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey;  Mon- 
mouth formation,  Freehold,  and  Bruere's  pits  on  Grosswicks  Creek, 
New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

This  species  is  common  at  Freehold.  It  resembles  Bolivina  texti- 
laroides  Keuss  in  the  small  number  of  chambers  and  somewhat  broader 
outline,  but  differs  from  this  latter  species  in  being  much  more  oval  in 
outline  when  seen  in  transverse  section. 

3069 3 


34  CRETACEOUS   FORAMINIFEBA   OF   NEW   JERSEY.         [bull.  83. 

BOLIVINA  TEXTILABOIDES  KeUBS. 

Bolivina  texHlaroidea  Reuss,  1862;  Sitz.  Akad.  Wise.  Wien,  Vol.  XLVI,  p.  81,  PL  X, 

fig.  1. 
Bolivina  textilaroides  Brady,  1884;  Chal.  Kept.,  Vol.  IV,  p.  419,  PI.  LII,  figs.  23-25. 

Test  textulariform ;  segments  few  in  number,  about  six  in  each  series; 
septal  lines  depressed,  and  the  chambers  somewhat  inflated;  surface 
smooth,  finely  punctate;  peripheral  margins  rounded,  and  more  or  less 
lobulated. 

Length,  1  mm. 

Locality, — Matawan  formation,  Marshalltown,  New  Jersey. 

Geological  distributioti. — Cretaceous  to  liecent. 

This  species  is  less  common  than  Bolivina  punctata. 

Genus  PLEUROSTOMELLA  Reuss. 
Pleurostomella  subnodosa  Reuss. 

Nodo9aria  nodosa  (pars)  Reuss,  1845-46;  Verstein.  bohiu.  Kreide,  pt.  1,  p.  28,  PI. 

XIII,  fig.  22. 
Bentalina  subnodosa  (pars)  Reuss,  1850;  Haidinger's  Naturw.  Abhandl.,  Vol.  IV,  pt.  1, 

p.  24,  PI.  I,  fig.  9. 
Pleurostomella  subnodosa  Brady,  1884 ;  Chal.  Rept.,  Vol.  IX,  p.  412,  PI.  LII,  figs.  12, 13. 

Test  elongate,  almost  straight,  with  somewhat  irregular  outline; 
chambers  enlarging,  slightly  convex,  separated  by  oblique  sutures; 
ultimate  chamber  largest,  shortly  acute;  primordial  chamber  small- 
est, rounded;  aperture  an  elongated,  naked,  oval  opening  extending 
slightly  down  the  side  of  the  ultimate  segment. 

Length,  1  mm. 

Locality. — Rancocas  formation.  Timber  Creek,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

Family  LAGENID.^. 
Subfamily  L>VG^ElSriN-.^E. 

Genus  LAGENA  Walker  and  Boys. 
Lagena  globosa  (Montagu). 

Vermiculum  globosum  Montagu;  Testae.  Brit.,  1803,  p. 523. 

OoUna  simplex  Reuss,  1851 ;  Haidinger's  Naturw.  Abliandl.,  Vol.  IV,  pt.  1,  p.  22,  PI.  I, 

fig.  2. 
Laifcna  globosa  Reuss.  1863;  Sitz.  Akad.  Wiss.  Wien,  Vol.  XLVI,  pt.  1,  p.  318,  PI.  I, 

figs.  1-3. 
Lagena  globosa  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  452,  PI.  LVI,  figs.  1-3. 

Test  subglobular,  elliptical  or  pyriform;  surface  smooth;  finely  per- 
forate shell  with  thin,  hyaline  cell  walls;  anterior  margin  somewhat 
projecting,  with  aperture  in  an  entorolenian  neck. 

Length,  2  mm. ;  breadth,  1.6  mm. 

Locality. — Rancocas  formation,  Vincentown  and  Mullica  Hill,  New 
Jersey. 

Geological  distribution. — Jurassic  to  Recent. 
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Geuiis  VITKEWEBBINA  Chapman. 

"Test  opaque  to  trausluceut,  of  a  whitish  or  pale-brown  color.  Shell 
wall  very  finely  perforated,  consisting  of  a  single  hemispherical  or 
pyriform  chamber,  or  of  a  graduated  series  dispersed  usually  in  a 
curved  line,  and  adherent  upon  some  foreign  substance.  The  chambers 
are  connected  by  stolon  tubes,  very  distinctly  seen  on  the  under  sur- 
faces of  the  specimens  which  have  become  detached.  The  surface 
of  the  shell  may  be  smooth,  pitted,  or,  as  in  Dr.  Sollas's  specimen, 
tuberculate."^ 

ViTBEWEBBiNA  SOLLASI  Chapman. 

Plate  II,  figs.  5a,  5b. 

Fitrewebbina  sollasi  Chapman,  1892;  Geol.  Mag.,  n.  8.,  decade  3,  Vol.  IX,  No.  2,  Feb., 
pp.  53-54,  PI.  II,  fig.  4. 

Test  smooth,  adherent,  hyaline,  finely  perforate;  consisting  of  one  or 
many  chambers  arranged  in  a  more  or  less  curving  irregular  chain; 
chambers  attached  by  stoloniferous  tubes;  aperture  terminal  in 
ultimate  chamber;  length  variable,  dependent  upon  the  number  of 
chambers. 

Breadth,  0.2-0.6  mm.;  shell  diameter,  0.01  mm. 

Locality, — Eancocas  formation,  Vinceiitown,  Kew  Jersey. 

Oeological  distribution. — Cretaceous. 

Tills  is  a  very  commion  form  at  Vincentown,  and  is  frequently  found 
adhering  to  Flahellina  sagittaria,  although  often  occurring  on  other 
shell  fragments.  Although  the  primordial  chamber  is  generally  the 
smallest  and  the  ultimate  the  largest,  there  is  no  regularity  of  arrange- 
ment in  regard  to  size  of  the  chambers. 

It  was  with  some  difficulty  that  the  position  of  this  form  was  deter- 
mined. The  structure  of  the  shell  substance  alone  separates  it  from 
Trochammina  irregularis  Carpenter,'  but  solution  of  the  shell  in  hydro- 
chloric acid  failed  to  reveal  any  trace  of  arenaceous  or  siliceous  mate- 
rial, although  in  some  cases  there  was  an  inner  coating  of  amorphous 
material  remaining  insoluble  in  the  acid. 

A  form  similar  to  the  one  under  discussion  is  figured  by  Quenstedt^ 
and  described  by  him  as  Bullopora  rostrata  in  the  following  words: 
^^This  consists  of  simple,  small,  dark  hemispheres,  united  with  each 
other  through  lengthened  tubes.  This  tube  often  projects  from  the  end 
cell  like  a  beak,  whence  I  have  given  it  its  name.  Generally  the  pus- 
tules (chambers)  increase  in  size,  with  now  and  then  smaller  ones 
between,  while  the  primordial  cell  is  similar  to  those  succeeding." 
This  si>ecies  is  described  by  Schwager*  as  Placopsilina  rostrata^  and  is 
placed  under  the  calcareous  perforate  division  of  the  Dentaloidea. 

1  ChApman,  GreoL  Mag.,  n.  s.,  decade  3,  VoL  IX,  No.  2,  Feb.  1892,  p.  63. 

*  IntroduGtion  to  the  Study  of  the  Foraminifera,  p.  142,  PL  XI,  flg8. 6-10. 

»  Der  Jura,  1868,  p.  580.  AUftS,  PL  LXXIH,  flg.  28. 

«  BoUetino  del  B.  Comitato  GeoL  d'ltalia,  1877,  VoL  vm,  p.  18,  PL  fig.  12. 
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In  the  original  description  of  the  genus  Placopsilina^  no  mention  is 
made  of  the  nature  of  the  test,  whether  of  arenaceous  or  calcareous  com- 
position, but  later  authorities  ( Brady  ^)  consider  the  genus  under  are- 
naceous types  of  the  Lituolidse. 

The  tubulated  structure  of  the  genus  Webbina,  simulating  the  are- 
naceous Trochammime,  is  quite  striking,  and  its  calcareous  composition 
in  this  case  led  to  a  discussion  by  Dr.  W.  J.  Sollas,^  "On  the  perforate 
character  of  the  genus  Webbina,'^  etc.,  and  the  later  establishment  of 
a  new  genus,  Vit  re  webbina,  by  Frederick  Chapman,*  which  I  have 
adopted  as  a  solution  of  the  difficulty  presented  by  this  isomorphous 
form. 

VlTBE WEBBINA  L.EVIS  (SoUas). 

Plate  II,  figs.  4a,  4b. 

Webbina  UbvU,  SoUas,  1877 ;  Geol.  Mag.,  n.  a.,  decade  2,  Vol.  IV,  No.  3,  March,  pp.  103-104, 
PI.  VI,  figs.  1-3. 

Test  very  similar  to  Vitrewebbina  aollasi  in  shape  and  general  appear- 
ance, and  differing  from  that  species  only  in  having  no  external  marginal 
flange  and  in  being  somewhat  more  elevated.  The  form  occurs  with  the 
preceding  in  the  lime  sand  at  Yincentown,  but  is  not  very  common,  while 
Vitretcebbina  sollasi  is  rather  plentiful. 

Locality. — Bancocas  formation,  Vincentown,  New  Jersey. 

Oeoloffioal  distribution. — Cretaceous. 

Siibfkmily    lSrOI30SARIlSr.aS. 

Genus  NODOSAEIA  Lamarck. 

NODOSARIA  ACUMINATA  (Eeuss). 
Dentalina  acuminata  Reass  1860;  Sitz.  Akad.  Wiss.  Wien,  Vol.  XX.,  p.  181,  PI.  I,  fig.  7. 

Test  elongate,  straight,  tapering  sharply;  surface  smooth;  nine  oval, 
regular  chambers,  rapidly  increasing  in  size  toward  the  distal  end; 
primordial  end  acuminate;  ultimate  chamber  globose,  anteriorly  pro- 
longed into  a  distinct  eccentric  tube;  septa  depressed,  transverse; 
aperture  nipple  shax)ed. 

The  above  species  is  very  similar  to  Dentalina  subrecta  Eeuss,  but 
the  latter  has  fewer  segments  and  the  proximal  end  less  acuminate. 

Length,  0.9  mm. 

Locality. — Bancocas  formation,  Vincentown,  New  Jersey. 

Geological  diMribution. — Cretaceous. 


>  d'Orbign J,  A.  D.,  Prodrome  de  Paleontologie  Stratigr»pbiqae,  1850,  VoL  II,  p.  96. 

'  OhoUmgtr  Beport,  1884,  Vol.  (X.  p.  314. 

*  6«oL  Mag.,  n.  b.,  decade  %  YoL  lY,  Ko.  3,  March,  1877,  pp.  102-105. 

«QeoL  Mag.,  n.  a.,  dtcade  8,  VoL  IX,  No.  2,  Feb.,  1882,  p.  58. 
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NoDOSARiA  ADOLPHINULA  (d'Orbigny). 

Dentalina  tidolphinula  d'Orbigny,  1846;  Foram.  Fobs.  Bassin  tert.  Vienoe,  p.  51,  PI. 

II,  figs.  18-20. 
Dentalina  adolphinula  Sherborn  and  Chapman,  1886;  Jour.  Roy.  Micros.  Soc,  ser.  2, 

Vol.  VI,  p.  750,  PI.  XV,  figs.  11,  a,  &,  12. 

Test  composed  of  six  or  seven  short,  oval  chambers,  very  strongly 
separated  by  septal  constrictions.  The  anterior  portions  of  the  ultimate 
chambers  are  smooth,  but  upon  the  lower  ends  of  these  are  two  rows 
of  spines  or  tubercles  jutting  out  at  a  low  angle  from  tlie  surface.  Upon 
the  primordial  segments  these  spines  are  found  to  cover  the  whole  sur- 
face. Primordial  chamber  armed  with  a  short  spine;  ultimate  segment 
ending  in  a  tubular  neck,  which  carries  the  round  aperture. 

Length,  1  mm.  and  over. 

Locality. — Eancocas  formation,  southeast  Swedesboro,  New  Jersey. 

Geological  distribution, — Cretaceous  to  Recent. 

This  small  nodosarian  form  is  not  uncommon  in  the  lime-sand  beds 
below  Swedesboro. 

NODOSABIA  ANNULATA  BCUSS. 

Nodosaria  annulata  Reuss,  1844 ;  Geogn.  Skizze  Bcihmen,  Vol.  II,  pt.  1,  p.  210. 
Nodoaariaannulata  Renss,  1845-46;  Verstoin.  bohm.  Kreide,  pt.  1,  p.  27,  PI.  VIII,  figs.  4, 
67.    PI.  XIII,  fig.  21. 

Test  smooth  and  glistening,  arcuate,  very  elongate,  tapering  sharply 
to  a  point  toward  tlie  proximal  end;  chambers  spherical,  numerous, 
fifteen  to  twenty,  more  constricted  and  globose  toward  the  ultimate 
chamber,  which  is  prolonged  somewhat  in  its  upper  portion  and  carries 
the  round  mammillate  aperture;  septa  transverse,  definitely  depressed 
at  the  anterior  end. 

This  is  one  of  the  largest  of  all  our  nodosarian  types.  It  resembles 
the  specimens  of  Nodosaria  ohliqua^  but  is  easily  distinguished  from  the 
latter  by  its  smooth  surface.  The  proximal  end  of  the  shell  sometimes 
shows  very  faint  striae  as  indications  of  ribs,  but  these  are  never 
prominent,  and  are  visible  only  under  the  microscope. 

Length,  over  10  mm.  in. long  specimens;  breadth  of  largest  chamber, 
1  mm. 

XocaZify.— Monmouth  formation.  Freehold,  New  Jersey;  Rancocas 
formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Cretaceous. 

NODOSABIA  COMMUNIS  (d'Orbigny.) 

Dentalina  commtiti{«  d'Orbigny,  1826;  Ann.  Sci.  Nat.,  Vol.  VII,  p.  254,  No.  35. 
Nodosaria  communis  Brady,  1884 ;  Chal.  Ropt.,  Vol.  IX,  p.  504,  PI.  LXII,  figs.  19-22. 

Test  elongate,  slightly  arcuate,  smooth;  septa  oblique,  depressed; 
chambers  numerous^  ten  to  fifteen,  convex  anteriorly;  aperture  small, 
radiate,  situated  near  the  incurved  margin. 
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Length,  3.26  mm. 

Locality, — Monmouth  formation,  Cream  Bidge,  Bruere's  pits  on  Cross- 
wicks  Creek,  New  Jersey;  Rancocas  formation,  New  Egypt,  MulHca 
Hill,  Timber  Creek,  New  Jersey. 

Geological  distribution. — Permian  to  Eecent. 

NoDOSARiA  OONSOBBINA  (d'Orbigny.) 

Dentalina  cofMohrina  d'Orbigny,  1846;  Foram.  Foss.  Bassin  tert.  Vienne,  p.  46,  PI. 

II,  fig8.1-3. 

NodoaaHa  consobnna  Brady,  1884;  Chal.  R6pt.,  Vol.  IX,  p.  501,  PI.  LXII,  figs.  23,24. 

Test  smooth,  dentaline,  attenuated,  and  gracefal;  chambers  nine  or 
ten,  shorter  and  less  distinct  at  the  proximal  end  but  becoming  more 
definite  above  and  more  elongated;  septa  distinct,  straight,  or  nearly 
so,  becoming  more  marked  in  the  proximal  extremity:  ultimate  cham- 
ber somewhat  prolonged  into  a  neck  which  carries  the  oral  aperture; 
proximal  end  very  neatly  rounded. 

Length,  2  mm. 

Locality. — Matawanformation,  Marshalltown,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

This  slender  little  species  is  very  closely  allied  to  the  emaciate  variety 
found  in  the  Bancocas  marl  beds,  but  it  is  not  so  elongated  and  has  a 
much  smaller  number  of  chambers. 

NODOSARiA  OONSOBRINA  var.  EMAOIATA  BeuSS. 

Nodosaria  (D.)  conaohrinay  var.  emadaUtj  Renss,  1865;  Denks.  Akad.  Wiss.  Wien,  Vol. 

XXV,  p.  132,  PI.  II,  figs.  12, 13. 
Nodosaria  (D.)  cottso^ii'tia,  var.  emadaia,  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  502,  PI. 

LXII,  figs.  25, 26. 

Test  smooth,  greatly  elongated,  tapering;  segments  numerous,  short, 
elongate  oval;  similar  to  Nodosaria  consobrina^  but  more  elongated 
and  slender;  septa  somewhat  depressed,  transverse,  primordial  end 
rounded;  aperture  mammillate,  somewhat  prolonged  into  a  tube. 

Length,  2  mm. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey;  Bancocas 
formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Becent. 

Nodosaria  faboimen  (Soldani). 

OrthoceroM  farcimen  Soldani,  1791 ;  Testaceographia,  Vol.  I,  pt.  2,  p.  98,  PI.  CV,  Fig.  O. 
Dentalina  fardmen  Renss,  1863;  Bull.  Acad.  Roy.  Beige,  ser.  2,  Vol.  XV,  p.  146,  PI.  I, 
fig.  18. 

Test  arcuate,  tapering,  with  from  six  to  ten  inflated  segments,  sepa- 
rated by  deep,  straight,  transverse  sutures.  The  latter  quality  sepa- 
rates this  species  from  Nodosaria  communis^  in  which  the  sutures  are 
oblique.    There  is  also  an  irregularity  in  the  increase  of  the  size  of  the 
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cbainbers  noticeable  in  most  specimens.    The  ultimate  chamber  is 
prolonged  into  a  round  tube  which  bears  the  oral  oi>ening. 

Length,  2.82  mm. 

Locality. — Eaucocas  formation,  New  Egypt,  New  Jersey. 

Geological  distribution, — Permian  to  Recent. 

NODOSARiA  FiLiFORMis  d'Orbiguy. 

Xodosaria  fiUfantiU  d'Orbigiiy,  1826 ;  Aun.  Sci.  Natur.,  Vol.  VII.  p.  253,  No.  14. 
Denialina  gracilis  d'OrbigDy,  1840;   M^m.  Soc.  g^ol.  France,  ser.  1,  Vol.  IV,  p.  14,  PI.  I, 

fig.  5. 
Nodosariafiliformia  Brady,  1884 ;  Chal.  Rept.,  Vol.  IX,  p.  500,  PI.  LXIII,  figs.  3-5. 

Test  slender,  elongated,  smooth,  crenate;  chambers  numerous  (12), 
distinct,  elongate  oval:  septa  transverse,  nonoblique;  aperture  simple, 
round. 

Length,  2.1  mm. 

Locality, — Monmouth  formation,  Cream  Eidge,  Hedbank,  New  Jersey; 
Eancocas  formation,  Mullica  Hill,  Timber  Creek,  New  Jersey. 

Geological  distribution, — Lias  to  Recent. 

NODOSABIA  INDIFFEEENS   (ReUSS). 

Denialina  indifferens  Renss,  1863;  Sitz.  Akad.  Wiss.  Wien,  Vol.  XLVIII,  pt.  1,  p.  44, 
PI.  II,  figH.  15,  16. 

Test  consisting  of  from  six  to  eight  smooth,  short,  inflated  chambers 
of  unequal  size;  primordial  chamber  larger  than  the  succeeding  one, 
obtusely  rounded ;  ultimate  chamber  large  and  more  constricted  than 
any  of  the  other  chambers. 

Length,  1.7  mm. 

Locality, — Monmouth  formation.  Cream  Ridge,  New  Jersey.  ^ 

Geological  distribution. — Cretaceous  and  Tertiary. 

NoDOSAEiA  INORNATA  (d'Orbiguy). 

Denialina  in&mato  d'Orbigny,  1846;  Foram.  Fobs.  Bassin  tert.  Vienne,  p.  44,  PI.  I, 

figs.  50,  51. 
Denialina  inornata  Sherbom  and  Chapnian,  1886;  Jonr.  Roy.  Microso.  Soc,  ser.  2, 

Vol.  VI,  pt.  2,  p.  750,  PI.  XV,  fig.  8. 

Test  smooth,  gently  tapering,  with  chambers  distinct  and  more 
indented  upon  one  side  than  upon  the  other;  septa  very  oblique,  and 
curving  very  slightly  in  the  central,  and  more  marketlly  so  near  the 
margin  of  the  lowest  end  of  each  chamber;  aperture  nearer  one  side. 

Only  three  segments  preserved. 

Length  unknown. 

Locality, — Matawan  formation,  Marshalltown,  New  Jersey. 

Geological  distribution. — Cretaceous  and  Tertiary. 

The  New  Jersey  specimens  are  almost  identical  with  the  form  figured 
by  Sherbom  and  Chapman  from  the  London  clay  of  England. 
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AccordiDg  to  Professor  Brady,  this  species  is  considered  to  be  iden- 
tical with  Nodosaria  communis  d'Orbigiiy,  and  is  given  by  him  as  a 
synonym  under  that  name,  but  it  is  here  kept  distinct  for  several 
reasons,  as  it  is  by  Chapman  and  Sherborn. 

KoDOSABiA  L^viGATA  d'Orbigny. 

Nodosaria  (Glandulina)  Jcevigata  d'Orbigny,  1826;  Ann.  Sci.  Nat.,  Vol.  VII,  p.  252, 

PI.  X,  figs.  1-3. 
Glandulina  Icevigaia  d'Orbigny,  1846;  Foram.  Fobs.  Bassin  tert.  Vienne,  p.  29,  PI.  1, 

figs.  4,  5. 
Nodosaria  Iwvigata  Brady,  1884;  Chal.   Rept,,  Vol.  IX,  pp.  49a,  493,  PL  LXI,  figs. 

17-22,  32. 

Test  cylindrical,  tapering  rapidly  to  a  point  at  the  primordial  cham- 
ber; shell  smooth,  consisting  of  five  or  six  short,  indistinct  segments; 
septal  lines  transverse;  aperture  round,  crenulate. 

This  small  species  occurs  sparingly  in  the  lime  sand  at  Vincentown. 
The  American  specimens  are  very  similar  to  the  forms  from  Germany 
figured  by  Professor  Beuss  under  the  name  Olandulina  elliptica.^ 

Length,  0.05  mm. 

Locality. — Kancocas  formation,  Vincentown,  Kew  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

NoDOSABiA  LONGISCATA  d'Orbigny. 

Nodosaria  langiacata  d'Orbigny,  1846;  Foram.  Foss.  Bassin  tert.  Vienne,  p.  32,  PI.  I, 
figs.  10-12. 

Test  elongate,  smooth,  consisting  of  chambers  greatly  extended  and 
united  end  to  end  by  definite  constrictions.  The  forms  are  never  found 
of  full  length,  owing  to  the  weak  jointing  of  the  segments,  which  allows 
them  to  break  apart  very  readily.  The  species  is  somewhat  similar  to 
Nodosaria  ovidata  Sherborn  and  Chapman,  but  the  chambers  are  not 
angular  at  their  base,  as  in  the  latter  species. 

Length  unknown. 

Locality. — Manasquan  formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Cretaceous  and  Tertiary. 

NODOSABIA  MTTLTicosTATA  (d'Orbiguy). 

Dentalina  multicoatata  d'Orbigny,  1840;  M6m.  Soc.  g^ol.  France,  ser.  1,  Vol.  IV,  p.  15, 
PI.  I,  figs.  14,  15. 

Test  large,  abruptly  tapering,  arcuate;  surface  marked  by  numerous 
(24  at  the  anterior  end)  sharp,  distinct,  longitudinal  costse,  slightly 
twisted  and  irregular  in  their  arrangement;  chambers  nine  or  ten, 
short,  deeply  constricted,  becoming  more  distinct  toward  the  proxi- 
mal end ;  aperture  small,  rotund,  ending  in  a  definitely  constricted  neck 
surrounded  by  a  creuulated  margin. 

Length,  4-5  mm. 

» Sits.  Akad.  Wiss.  Wein,  1863,  Vol.  XLVm,  p.  47,  PI.  m,  figs.  2»-31. 
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Locality, — Eancocas  formation^  Blue  Ball,  Kew  Jersey. 
Geological  distribution. — Carboniferous  to  Cretaceous. 

NoDOSABiA  NITIDA  d'Orbiguy. 

NodosaHa  nitida  d'Orbigny,  1826;  Ann.  Sci.  Nat.,  Vol.  VII,  p.  254,  No.  33. 
Nodosaria  mtida  Parker,  Jones,  and  Brady,  1871 ;  Ann.  Nat.  Hist.,  ser.  4,  Vol.  VIII, 

p.  158,  PI.  IX,  fig.  44. 
Nodosaria  nitida  Tate  and  Blake,  1876;  Yorkshire  Lias,  p.  457,  PI.  XVII,  fig.  19. 

''A  small  striate  Nodosaria,  deeply  constricted  at  its  septa  and  hav- 
ing few,  distinct,  oval,  or  fusiform  segments.  A  less  robust  form  than 
Nodosarin  scalariaj  and  less  neatly  finished  as  to  base  and  terminal 
neck  than  that  species  generally  is.''  (Parker,  Jones,  and  Brady, 
loc  cit.) 

Owing  to  the  deep  constrictions,  this  form  is  easily  broken,  and  I  have 
no  specimens  with  more  than  three  segments.  The  ribs  are  very  dis- 
tinct and  elevated,  and  there  are  small  intermediate  strise  between 
some,  but  not  all,  of  the  main  costsB.  The  aperture  ends  in  a  phialine 
neck. 

Length  (of  the  three  ultimate  segments),  2.82  mm. 

Locality. — Bancocas  formation.  Blue  Ball,  New  Jersey. 

Geological  distribution, — Lias  to  Recent  (?). 

Nodosaria  obliqua  (Linn^). 

Nautilus  obliquuM  Linn^,  1767;  Syst.  Nat.,  twelfth  ed.,  pp.  281,  1163;  1788,  ibid.,  thir- 
teenth (Gmelins)  ed.,  p.  3372,  No.  14. 

Nodosaria  sulcata  NilsBon,  1827;  Petrefacta  Sttec,  p.  8,  PI.  IX,  fig.  19. 

Dentalina  sulcata  d'Orbigny,  1840;  Mdm.  Soc.  g^ol.  France,  ser.  I,  Vol.  IV,  p.  15,  PI.  I, 
figs.  10-13. 

Dentalina  steenstrujn  Renss,  1855;  Zeits.  deutsch.  geol.  GeBell.,Vol.VII,  p.  268,  PI.  VIII, 
fig.  14a. 

Dentalina  sulcata  Renss ;  ibid.,  p.  269,  PI.  VIII,  fig.  14b. 

Dentalina  obliqua  Jones,  Parker,  and  Brady,  1866;  Monograph  Foram.  Crag,  Pal.  Soc. 
Vol.  XIX,  p.  54,  PI.  I,  fig.  9. 

Test  very  large,  elongated,  arcuate,  tapering;  septal  lines  depressed; 
numerous  costsB  upon  tbe  surface,  which  vary  in  size  and  number  in 
different  specimens;  chambers  numerous,  ventricose,  distinct;  aperture 
central,  radiate.    Some  specimens  end  in  a  spine  at  the  distal  end. 

Length,  2-13.5  mm. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey;  Mon- 
mouth formation,  Freehold,  New  Jersey;  Bancocas  formation,  Vincen- 
town,  Blue  Ball,  Mullica  Hill,  Timber  Creek,  Jiarrisonville,  New  Egypt, 
New  Jersey ;  Manasquan  formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Lias  to  Becent. 

This  species  is  very  common  in  the  New  Jersey  marl  beds  and  is  one 
of  the  few  forms  which  are  found  in  all  the  horizons  of  the  Upper  Cre- 
taceous series. 

The  Matawan  specimens  are  only  2  mm.  in  length. 
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!N^ODOSARiA  PAUPERATA  (d'Orbigny). 

Dentalina  pauperaia  d'Orbigny,  1846;  Foram.  Foss.  Bassin  tert.  Vienne,  p.  46,  PI.  I, 

figs.  57,  58. 
Nodosaria  pauperata  Brady,  1884 ;  Chal.  Rept.,  Vol.  IX,  p.  500,  woodoats,  fig.  14a,  b,  c. 

Test  smooth,  somewhat  arcnate,  tapering  very  gradually;  cham- 
bers quite  uniform  in  size,  ten  or  eleven  in  number,  not  constricted  in 
the  lower  portion  of  the  shell,  but  becoming  distinct  and  more  con- 
stricted as  they  approach  the  proximal  end;  ultimate  segment  pro- 
longed, provided  with  a  constricted  tube-like  neck  which  carries  the 
round  aperture. 

Length,  2-3  mm. 

Locality — Manasquan  formation,  Vinctotown,  New  Jersey. 

Geological  distribution — Lias  to  Recent. 

NODOSARIA  POLYGONA  EeuSS. 
Nodoaaria  polygona  Renss,  1855;  Zeits.  dentach.  geol.  GeseU.,  p.  265,  PI.  VIII,  figs.  7, 8. 

Test  cylindrical,  elongate,  costate,  tapering  very  gnidually,  straight 
or  but  slightly  curved;  chambers  numerous,  ten  to  sixteen,  becoming 
more  constricted  and  globose  toward  the  ultimate  segment;  primordial 
chamber  larger  than  the  one  succeeding,  bulbous,  mucronate;  ultimate 
chamber  terminates  in  a  short  tubular  neck,  in  which  the  round  oral 
aperture  is  situated;  longitudinal  costsB  few  in  number,  eight  to  ten, 
very  distinct,  and  elevated  and  extending  from  end  to  end. 

Length,  sometimes  9  mm. 

The  specimens  from  the  Matawan  marl  beds  are  small  (1.1  mm.  in 
length),  and  have  only  six  chambers,  and  are  rare,  while  the  Kancocas 
forms  are  very  numerous  and  are  among  the  largest  of  the  Nodosarise 
from  New  Jersey. 

Locality — Matawan  formation,  Marshalltown,  New  Jersey;  Mon- 
mouth formation.  Freehold,  New  Jersey;  Bancocas  formation.  New 
Egypt,  Blue  Ball,  Harrison ville.  New  Jersey;  Manasquan  formation, 
Vincentown,  New  Jersey. 

Geological  distribution — Cretaceous  to  Becent. 

NoDOSARiA  RADIOULA  (Linn6). 

Nauiilua  radicula  Unn6,  1767;  Syst.  Nat.,  twelfth  ed.,  pp.  285,  1164;  1788,  ibid., 

thirteenth  (Gmelin'e)  ed.,  p.  3373,  No.  18. 
Nodosaria  radicula  d'Orbigny,  1826 ;  Ann.  8ci.  Nat.,  Vol.  VII,  p.  252,  No.  3 ;  Model  No.  1. 
Nodo8ar%a  radicula  Brady,  1876;  Palajont.  Soc,  Vol.  XXX,  p.  124,  PI.  X,  figs.  6-16. 

Test  straight,  elongated,  tapering,  composed  of  from  four  to  seven 
subglobose  segments;  surface  of  shell  smooth;  septal  lines  transverse, 
depressed;  aperture  a  nipple-shaped  protuberance  on  the  ultimate  seg- 
ment. 

Length,  2  mm. 

Locality. — Bancocas  formation,  Timber  Greek,  New  Jersey. 

Geological  distribution. — Permian  to  Becent. 
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NODOSABIA  BAPHANTJS  (Lillll6). 

Nautilus  raphanus  Linn^,  1767;  Syst.  Nat.,  twelfth  ed.,  pp.  283,  1164;    1788,  ibid., 

thirteenth  (Gmelin's)  ed.,  p.  3373,  No.  16. 
Nodosaria  raphanus  Silvestri,  1872;  Nodos.  Fos.  Viv.  d'ltalia,  p.  43,  PI.  IV,  figs.  67-81. 
NodoBaria  raphanus  Brady,  1884;  Chal.  Kept.,  Vol.  IX,  p.  512,  PI.  LXIV,  figs.  &-10. 

Test  elongate,  straight,  somewhat  tapering,  stoatly  built;  surface 
marked  by  eight  sharp,  elevated,  distinct  costse;  chambers  few  in  num- 
ber, generally  fewer  than  ten,  not  very  distinct,  since  the  septal  lines 
are  nonlimbate;  aperture  a  semilunar  arch,  median,  surrounded  by  a 
thickened  border. 

Length,  1  mm. 

Locality, — Bancocas  formatidn,  southeast  Swedesboro,  Timber  Greek, 
New  Jersey. 

Geological  distribution. — Upper  Trias  to  Eecent. 

Nodosaria  boemebi  (Neugeboren.) 

Dentalina  roemeri  Neugeboren,  1856;  Denks.  Akad.  Wise.  Wien.,  Vol  Xll,  pt.  2,  p.82. 

PL  II,  figs.  13-17. 
Nodosaria  roemeri,  Brady,  1884;  Chal.  Kept.,  Vol.  IX,  p.  505,  PL  LXIII,  fig.  1. 

Test  smooth,  consisting  of  six  or  seven  large  chambers  separated  by 
nearly  straight,  slightly  depressed  sutures;  primordial  chamber 
rounded  and  rather  blunt;  ultimate  chamber  carrying  the  oral  aper- 
ture nearer  the  incurved  margin.  Some  specimens  are  slightly  curved, 
but  the  curvature  is  never  very  great. 

Length,  0.82  mm. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey. 

Geological  distribution, — Oretaceous  to  Eecent. 

Nodosaria  rotund ata  (Reuss.) 

GlanduUna  roiundaia  Reiiss,  1850;  Denks.  Akad.  Wiss.  Wien.,  Vol.  I,  p.  366,  PL  XLVI. 

fig.  2. 
GlanduUna  ohtusaima  Reuss,  1863;  Sitz.  Akad.  Wiss.  Wien.,  Vol.  XLVIII,  pt.  1,  p.  66, 

PL  yill,  figs.  92,  93. 

Test  oval,  not  much  elongated,  with  rounded  base,  consisting  of  only 
two  or  three  segments,  usually  two,  of  whirh  the  ultimate  chamber  is 
much  the  largest;  surface  of  shell  smooth  and  white;  aperture  small, 
rotund,  crenulate,  placed  centrally  in  ultimate  chamber. 

Length,  1-3  mm. 

This  is  not  an  uncommon  form  in  the  limes  and  at  Yincentown.  Our 
specimens  agree  very  closely  with  those  figured  by  Professor  Beuss. 

Locality. — Rancocas  formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

Nodosaria  sgabra  (Reuss). 

Dentalina  seahra  Renss,  1850;  Denk.  Akad.  Wiss.  Wien, Vol.  I,  p.  367,  PL  XLVI,  figs.  7, 8. 

Test  small,  elongate,  tapering;  surface  uniformly  covered  with  raised 
longitudinal  strisB,  or  tubercles,  visible  only  under  high  power  in 
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reflected  light;  chambers  eight  in  number,  strongly  constricted,  becom- 
ing quite  spheroid  in  the  upper  portion;  primordial  chamber  furnished 
with  a  long,  delicate  spine  upon  the  inside  edge  of  the  line  of  flexure; 
ultimate  chamber  prolonged  into  a  round  phialine  neCk;  aperture 
rotund. 

Length,  1  mm. 

Locality, — Manasquan  formation,  Vincentown,  New  Jersey. 

Geological  distribution, — Cretaceous  and  Tertiary. 

Beuss  describes  this  form  as  being  very  variable  in  character,  and 
states  that  there  are  two  extreme  types,  which  would  be  considered  dis- 
tinct species  were  it  notfor  the  connecting  forms.  It  is  a  rare  sj^ecies 
at  Vincentown,  and  we  can  not  state  whether  the  American  type  is  con- 
stant or  not.  The  one  described  agrees  very  closely  with  Professor 
Reuss's  figure. 

NODOSARIA  SPINULOSA  (Moutagu). 

Nautilus  spinulosm  Montagu,  1808 ;  Test.  Brit.  Snppl.,  p.  86,  PI.  XIX,  fig.  5. 
Dentalina  apinulosa  Sherbom  and  Chapman,  1886 ;  Jour.  Roy.  Microsc.  Soc,  ser.  2, Vol. 
VI,  p.  751,  PI.  XV,  fig.  13. 

Test  slightly  arcuate,  elongate;  surface  marked  by  elevated  rib-like 
spines,  which  cover  the  segments  irregularly.  These  rib-like  projec- 
tions jut  out  prominently,  especially  on  the  posterior  portion  of  each 
segment.  Chambers  somewhat  constricted,  ten  or  more  in  number  on 
long  specimens. 

Length,  2.16  mm. 

Locality. — Manasquan  formation,  Vincentown,  New  Jersey. 

Geological  distribution, — Upper  Cretaceous  and  Tertiary. 

The  specimens  described  by  Professors  Chapman  and  Sherbom  were 
from  the  London  clay. 

NODOSABIA  VEBTEBBALIS  (BatSCh). 

Nautilus  (Orthoceras)  vertehralis  Batsch,  1791;  Conch.  Seasands,  p.  3,  No.  6,  PI.  II, 
fig.  6,  h,  . 

Dentalina  rertebralis  Sherbom  and  Chapman,  1886;  Jour.  Roy.  MicroBO.  Soc.,  ser.  2, 
Vol.  VI,  p.  752,  PL  XIV,  fig.  39,  a,  b. 

Test  long,  nearly  straight;  surface  marked  by  slightly  elevated  longi- 
tudinal costae,  very  slightly  twisted;  chambers  eight  in  number,  of 
uniform  size,  but  tapering  somewhat  toward  the  primordial  segment, 
unconstricted  and  marked  by  rather  wide,  straight  transverse  septa; 
aperture  central,  mammillate. 

Length,  2.4  mm. 

Locality, — Bancocas  formation,  ^ew  Egypt,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Becent. 

Dr.  Anthony  Woodward  describes  this  species  from  Stratton's  marl 
pit,  near  Mullica  Hill,  where  it  occurs  in  the  shell  layer  of  the  green 
marl,  and  also  from  Timber  Creek,  in  the  lime-sand  bed;  but  it  is  not  a 
common  form  in  either  locality. 
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NODOSABIA  WILLIAMSI   Bagg. 

Plate  III,  figs.  2a,  2b. 

Nodosaria  mlliamH  Bagg,  1895;  Johns  HopkicB  Uuiv.  Circulars,  No.  121,  October, 
1895,  No.  59. 

Test  small,  oval  or  elliptical,  similar  to  Nodosaria  comata  Batsch,  but 
differing  from  that  species  iu  the  arraugemeut  of  the  cost^,  which  iu 
our  si^ecimeus  extend  the  entire  length  of  the  shell,  while  in  the  former 
species  the  oral  end  is  smooth.  The  costse  are  very  numerous,  fine; 
chambers  three  or  four,  large,  inflated,  scarcely  discernible  by  the 
transverse  septa;  uncoustricted  at  the  septal  nodes;  ultimate  chamber 
truncate;  aperture  very  large,  rotund. 

Length,  1.13  mm. 

Locality. — Rancocas  formation,  southeast  Swedesboro,  New  Jersey. 
Bare. 

Oeological  distribution — Upper  Cretaceous. 

NODOSARIA  ZIPPEI  Beuss. 
Plate  III,  fig.  1  (aberrant  form). 

Nodoaaria  zippei  Reuss,  1844;  Geogn.  Skizze  Bobm,  Vol.  II,  pt.  1,  p.  210. 

Nodosaria  zippei  Reuss,  1845-  J;  Versteui.  bobm.  Kreide,  pt.  1,  p.  25,  PI.  VIII,  figs. 

1-3. 
Dentalina pulchra  Gabb,  18G0 ;  Jour.  Acad.  Nat.  Sci.,  Philadelphia,  n.  s..  Vol.  IV,  p.  402, 

Pl.LXIX,  fig8.40,41. 
Nodo8aria  raphanistrum  Woodward,  1894;  Jour.  N.Y.  Microsc.  Soc.,Vol.  X,  No.  4,  p.  110. 

Test  straight,  or  but  slightly  arcuate,  very  large  and  long,  sometimes 
reaching  10  millimeters  in  length ;  chambers  numerous,  becoming  more 
distinct  toward  the  ultimate  chamber;  primordial  segment  slightly 
larger  than  the  one  succeeding,  mucronate;  surface  of  shell  marked  by 
from  seven  to  fourteen  (usually  about  twelve)  very  prominent  costae, 
only  i^art  of  which  extend  the  whole  length  of  the  shell;  ultimate  cham- 
ber slightly  prolonged ;  aperture  rotund. 

Length,  9  mm.  and  over.  Small  specimens,  3.2  mm.;  breadth,  0.&- 
1  mm. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey  5  Mon- 
mouth formation.  Freehold,  New  Jersey;  Rancocas  formation,  Blue 
Ball^  Vincentown,  Harrison ville,  etc.,  New  Jersey;  Manasquan  forma- 
tion, Vincentown,  New  Jersey. 

This  beautiful  species  is  one  of  the  very  largest  forms  of  Foraminif- 
era  found  in  the  New  Jersey  Cretaceous  marl  beds,  and  was  described 
by  Gabb  as  early  as  1860,  under  the  name  Dentalina  pulchra.  Owing 
to  its  great  length  it  is  very  easily  broken,  so  that  only  a  few  of  the 
largest  specimens  are  perfect.  It  was  very  well  described  by  Beuss  in 
1844  (loc.  cit.),  who  said  that  its  length  was  sometimes  li  inches,  the 
number  of  chambers  twenty  to  thirty,  the  costae  seven  to  fourteen,  and 
that  there  were  secondary  riblets  occasionally  set  in  between  the  main 
cost£B  and  running  a  short  distance  along  the  surface  of  the  shell. 
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Beuss  also  pointed  out  the  similarity  of  Nodosaria  septemcostata  and 
N.  undecimcostata  Geinitz,  and  cousidered  the  two  latter  as  identical 
with  N.  zippei.  Dr.  Anthony  Woodward  considers  this  species  iden- 
tical with  N^.raphanistrnm,  but  the  two  species  are  sufficiently  distinct 
to  justify  the  retention*  of  the  original  name  given  by  Professor  Eeuss. 

This  species  has  a  very  wide  geological  range  and  distribution  in  the 
Cretaceous,  and  occurs  in  every  marl  bed  of  New  Jersey. 

In  the  large  amount  of  material  examined  in  the  preparation  of  this 
report  an  interesting  case  of  dimorphism  was  observed  in  one  of  the 
specimens  of  Nodosaria  zippei.  The  shell  which  has  been  previously 
referred  to  begins  as  a  textularian  with  two  chambers  side  by  side, 
each  bearing  the  same  number  of  costse  as  the  original  form  and  united 
above  into  a  straight  typical  nodosarian  chamber.  It  was  found  in  the 
green  marl  of  Blue  Ball,  where  the  Nodosarite  are  so  perfectly  pre- 
served that  mucrouate  forms  still  retain  their  spines  in  almost  perfect 
condition. 

Genus  LIKGULINA  d'Orbigny. 
LiNOULiNA  CARINATA  d'Orbigny. 

lAngulina  carinaia  d'Orbigny,  1826;  Ann.  Sci.  Nat.,  Vol.  VII,  p.  257,  No.  1. 
LinguUna  caHnatu  Brady,  1884 ;  Chal.  Rept.,  Vol.  IX,  p.  517,  PI.  LXV,  tig.  16, 17. 

Test  elliptical,  elongate,  laterally  compressed ;  surface  smooth  and  glis- 
tening; shell  consisting  of  six  somewhat  extended  chambers,  separated 
by  arched  septa;  peripheral  margin  obtusely  angular;  chambers 
increasing  rapidly  in  size  toward  the  distal  end  and  marked  by  distinct 
transverse  septal  lines;  primordial  chamber  circular,  not  elevated; 
aperture  a  narrow  terminal  slit. 

Length,  1.2-1.85 mm.;  breadth,  1-1.3 mm. 

Locality. — Bancocas  formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Oretaceous  to  Recent. 

This  beautiful  little  species  is  common  in  the  lime  sand  at  Vin- 
centown. It  resembles  LinguUna  bohemica  Beuss  both  in  its  •lateral 
compression  and  in  its  external  form,  but  is  distinguished  from  that 
form  by  its  broader  elliptical  outline  and  in  having  invariably  six 
chambers  instead  of  five. 

Genus  FRONDICULARIA  Defrance. 

Frondioularia  alata  d'Orbigny 

Plato  II,  fig.  4b  (bottom  form). 

Frondioularia  alata  d'Orbigny,  1826 ;  Ann.  Sci.  Nat.,  Vol.  VII,  p.  256,  No.  2. 
Frondicularia  alata  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  522,  PI.  LXV,  figs.  20-23;  PI. 
LX  VI,  figs.  3-5. 

Test  broadly  oval,  large,  oomplanate;  surface  smooth,  marked  by 
fairly  distinct  septal  lines;  chambers  narrow,  numerous,  arched;  pri- 
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mordial  segment  oval,  elevated,  situated  a  little  within  tlie  periphery; 
basal  portion  of  shell  more  or  less  covered  by  spinous  projections,  which 
are  either  single  or  united. 

Length,  4.34  mm.;  breadth,  3  mm. 

Locality, — Bancocas  formation,  Vincentown,  Brownsville,  etc..  New 
Jersey. 

Geological  diMrihution, — Cretaceous  to  Recent. 

This  form  is  rather  common  in  many  localities  where  the  lime  sand 
is  developed. 

Fbondioularia  angusta  (Nilsson)  var.  dimidia  Bagg. 

Plate  III,  figs.  7a,  7b. 

Planularia  angusta  NilBSon,  1827;  Petref.  Suec.  p.  11,  PI.  IX,  fig.  22  a,  A. 
Frondicularia  angusta  Renss,  1845-46 ;  Vereteiu,  bohm.  Kreide,  pt.  1,  p.  29,  PL  VIII,  figs. 
13, 14. 

Test  lanceolate,  very  elongate,  strongly  compressed  and  leaf- like; 
consisting  of  from  ten  to  twelve  chambers,  which  gradually  increase  in 
size  toward  the  proximal  end,  where  the  greatest  breadth  occurs; 
primordial  chamber  spherical,  elevated,  mucronate,  and  the  surface 
marked  by  three  sharply  defined  ribs;  surface  of  shell  marked  by 
numerous  fine  longitudinal  lines,  running  nearly  parallel  to  the  lateral 
edges;  septa  distinct,  slightly  raised  externally  as  ridges;  aperture 
normally  round,  terminal. 

Length,  2.6  mm.;  breadth,  1  mm. 

Locality. — Bancocas  formation,  Vincentown,  Kew  Jersey. 

Geological  distribution, — Cretaceous. 

This  species  is  very  closely  allied  to  the  European  form,  but  dififers 
principally  in  the  number  of  chambers,  which  is  invariably  less  than 
one-half  6f  those  of  the  former  type.  It  is  common  in  the  lime  sand 
at  Vincentown. 

Frondjculabia  abohiagiana  d'Orbigny,  var.  stbigillata,  nov.  var. 

Plate  III,  fig.  5. 

Frondicularia  arckiaciana  d'Orbigny,  1840;  M6m.  Soc.  g^ol.  France),  ser.  1,  Vol.  IV, 

p.  20,  PI.  I,  figs.  34-36. 
Frondicularia  arckiaciana  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  520,  PI.  CXIV,  fig.  12. 

Test  elongate,  complanate,  anteriorly  acute,  posteriorly  obtuse,  and 
provided  with  a  short  spine;  chambers,  six  to  eight,  relatively  large, 
equally  compressed,  and  slightly  limbate  at  the  lateral  edges ;  surface 
marked  by  definite  elevated  striae,  of  which  the  two  central  rows  are 
more  prominent  than  those  near  the  margin ;  primordial  chamber  globu- 
lar; ultimate  chamber  prolonged,  tube-like;  aperture  small,  rotund. 

Length,  1.6  mm.;  breadth,  0.6mm. 

Locality, — Bancocas  formation,  Vincentown,  Kew  Jersey. 

Geological  distribution.^OTeteyceoixB  to  Becent. 
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Fbondiculabia  clabki  Bagg. 

Plate  III,  fig.  4. 
Frandieularia  clarki  Bagg,  1895;  Johns  Hopkius  Univ.  Circalars  No.  121,  October. 

Test  complanate,  smooth,  very  elongate  oval  in  oatline;  consistlDg  of 
from  twelve  to  fourteen  narrow  parallel  chambers;  primordial  chamber 
bulbous,  elevated,  costate,  mucronate;  ultimate  chamber  elongate,  bear- 
ing upon  one  surface  a  hollow,  somewhat  extended  tube,  which  forms  an 
elevated  median  ridge  with  rather  angular  edges,  and  extends  for  a  short 
distance  down  the  shell.  This  tube  terminates  anteriorly  in  the  nearly 
rotund  aperture. 

Length,  3.4  mm. ;  breadth,  0.9  mm. 

Locality, — Monmouth  formation,  Atlantic  Highlands,  New  Jersey. 
Very  rare. 

Geological  diMribution. — Cretaceous. 

I  have  named  this  interesting  species  after  my  friend  and  instructor, 
Prof.  William  B.  Clark. 

Frondicularia  gaultina  Eeuss. 

Frondicularia  gaultina  Reuss,  1860;  Sitz.  Akad.  Wiss.  Wien,  Vol.  XL,  p.  194,  PI.  V, 
fig.  5. 

Test  rather  narrow,  smooth,  very  elongate,  compressed;  consisting 
of  numerous  chambers,  gradually  increasing  in  size  from  below  upward; 
septal  lines  approximately  straight,  paralleled,  depressed;  shell  broad- 
est nearer  the  ultimate  segment,  gradually  diminishing  below ;  primor- 
dial segment  not  preserved. 

Length  unknown. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey.    Bare. 

Geological  distribution. — Cretaceous. 

Frondicularia  inversa  Reuss. 

Frondicularia  inversa  ReiusH,  1844;  Geogn.  Skizze  Bobm.,  Vol.  II,  pt.  1,  p.  211. 
Fnmdicularia  inversa  ReusB,  1845-46;  Verstein.  bohm  Kreide,  pt.  1,  p.  31,  Pi.  VlII, 
figs.  15-19;  PI.  XIII,  fig.  42. 

Test  complanate,  leaf-like,  elongate,  smooth,  broadest  near  the  mid- 
dle, tapering  at  the  sides  toward  the  anterior  and  posterior  ends  by 
straight  wedge-shaped  lateral  margins;  peripheral  edges  square;  one 
lateral  surface  slightly  curved  along  the  median  line,  opposite  surface 
approximately  flat;  chambers  ten  to  twelve,  narrow,  elongate,  nearly 
parallel  to  upi)er  peripheral  edges;  primordial  chamber  oval,  elevated, 
marked  by  a  median  ridge,  mucronate;  aperture  rotund,  crenulated. 

Length,  2.82  mm. ;  breadth,  1  mm. 

Locality. — Monmouth  formation.  Freehold,  New  Jersey.    Bare. 

Geological  distribution. — ^Cretaceous. 
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Frondicularia  lanceola  Reuss. 

Frondicnlaria  lanceola  Reass,  1865;  Reuss's  Model  No.  23  (Catalogue  No.  46,  1831). 

Test  very  elongate,  lauceolate,  tapering  sbarply  to  an  acnte  point  at 
the  primordial  end;  segments  numerous,  twelve  or  more,  quadrangu- 
lar in  cross  section;  septa  depressed  sharply,  so  that  the  chambers 
appear  elevated  into  oblique  folds;  surface  smooth  and  glistening; 
peripheral  margin  limbate;  ultimate  chamber  extended  into  a  distinct 
tube,  which  carries  the  oral  aperture;  primordial  chamber  nearly 
circular,  not  elevated;  aperture  radiate. 

Length,  3  mm.;  breadth,  0.6  mm. 

Locality. — Monmouth  formation,  Freehold,  New  Jersey. 

Geological  distribution, — Cretaceous. 

I  have  only  one  specimen  of  this  beautiful  form. 

Frondicularia  major  Bornemann. 

Plate  III,  fig.  3. 
Frondicularia  major  Bomemann,  1854 ;  Liasform,  Gottingen,  p.  36,  PI.  Ill,  figs.  21  a-c. 

Test  smooth,  compressed,  somewhat  thicker  along  the  median  line, 
thinner  at  the  peripheral  margins,  which  are  neatly  rounded ;  chambers 
varying  from  four  to  nine;  somewhat  convex  forward ;  septal  lines  dis- 
tinct; posterior  margin  obtusely  rounded;  anterior  acuminate;  aper- 
ture a  central  radiate  opening. 

Length,  1-4  mm.;  breadth,  1.6  mm. 

Locality. — Bancocas  formation,  Vincentown,  New  Jersey. 

Geological  distribution, — Lias  to  Gretaceous. 

Frondicularia  ovata  Koemer. 

Plate  II,  figs.  4a,  5b  (bottom  forms),  and  Plate  IV,  figs.  2a,  2b. 
Frondicularia  ovata  Roemer,  1840;  Versteiii,  norddentscb.  Kreid.,  p.  96,  PI.  XV,  fig.  9. 

Test  ovate,  complanate,  smooth;  consisting  of  a  small  number  of 
parallel  chambers,  which  are  distinct  and  marked  very  slightly  at  tlie 
lower  peripheral  edges  by  the  septal  endings;  primordial  chamber 
flat,  basal ;  ultimate  chamber  large,  slightly  prolonged  into  the  rounded 
aperture;  peripheral  margins  rather  squarely  set  oif. 

Length,  9.82  mm. 

Locality. — Matawan  formation,  Mar8halltown,New  Jersey;  Rancocas 
formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Cretaceous. 

Frondicularia  pulohella  Karrer. 

Frondioularia pulehellaKATTeVf  1870;  Jahrb.  k.  k.  geol.  Reicbsanstalt,  Vol.  XX,  p.  171, 
PI.  1,  fig.  8. 

Test  large,  elongated,  complanate;  surface  smooth,  marked  by  rather 
3069 i 
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distinct  septal  lines,  which  separate  the  narrow,  extended,  parallel 
chambers;  greatest  width  near  the  middle  of  the  shell,  thence  taper- 
ing rather  sharply  toward  both  extremities,  but  the  lower  portion 
slightly  incurved,  while  the  anterior  end  is  slightly  outcurved,  though 
not  markedly  so;  primordial  segment  lost. 

Length,  about  5  mm.;  breadth  (central),  1.8  mm. 

Locality, — Matawan  formation,  Marshalltown,  "New  Jersey. 

Geological  distribution. — Cretaceous. 

FBONDICULARIA  RETICULATA  (ReUSS). 
Plate  III,  fig.  6. 

Flabellina  reticulata  Keusa,  1850;  HaidingeFs  Nat.  Abhaudl.,  Vol.  IV,  pt.  1,  p.  30,  PI. 
I,  fig.  22. 

Test  thin,  leaf  like,  broad  at  the  center,  but  tapering  rapidly  toward 
the  oral  end;  consisting  of  ten  rather  narrow,  elongated  chambers,  the 
surfaces  of  which  are  marked  transversely  by  numerous  delicate  costie, 
which  run  from  septum  to  septum,  and  completely  cover  the  whole 
form  like  a  network;  primordial  chamber  nearly  circular,  but  not  ele- 
vated, very  slightly  eccentric,  yet  not  enough  to  justify  its  being  placed 
among  flabelline  types. 

Length,  0.87  mm.;  greatest  breadth,  0.88  mm. 

Locality, — Monmouth  formation.  Freehold,  New  Jersey. 

Geological  distribution. — Cretaceous. 

This  is  one  of  the  most  beautiful  of  all  frondicularians,  and  is  at  the 
same  time  exceedingly  rare.  We  have  only  one  specimen  from  the 
Lower  Marl  at  Freehold,  and  it  is  interesting  to  note  that  Professor 
Eeuss  records  the  single  occurrence  of  a  perfect  specimen  from  the 
Kreidemergel  of  Lemberg. 

FBONDICULARIA  VERNEUILINA  d'Orbiguy. 

Frondicularia  vemeuilina  d'Orbigny,  1840;  M^m.  Soc.  g^ol.  France,  ser.  1,  Vol.  IV,  p. 
20,  PI.  I.,  figs.  32,  33. 

Test  elongate  elliptical;  peripheral  margins  gracefully  curved,  broad- 
est near  the  center,  not  compressed  laterally  as  much  as  most  Frondic- 
ularia; chambers  relatively  large,  few;  primordial  segment  globose, 
costate,  mucronate,  distinctly  set  off  from  the  succeeding  chamber; 
ultimate  chamber  prolonged  into  a  tubular  neck,  which  carries  the  little 
round  aperture. 

Length,  1.5  mm. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey. 

Geological  distribution. — Cretaceous. 
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Geuiis  RHABDOGONIUM  Eeuss. 
Khabdogonium  boemeri  Eeuss. 

llhahdogonium  roc'wim  Reuss,  1860;  Sitz.  Akad.  Wiss.  Wien.,  Vol.  XL,  p.  20:j,  PL  VI, 
fig.'?. 

Test  coarsely  arenaceous,  partly  composed  of  giauconite  grains, 
elongate,  straight,  or  slightly  bent,  sharply  triangular,  obtusely 
rounded  and  slightly  angular  at  the  ends;  peripheral  margin  curved, 
sharp;  chambers  few  in  number,  usually  six,  short,  separated  by 
arched  depressed  septa;  aperture  elliptical,  placed  centrally  at  the 
distal  end. 

Length,  1.5  mm. 

Locality, — Matawan  formation.  Freehold,  New  Jersey. 

Geological  distribution. — Cretaceous. 

RHABDOGONIUM  TBiCAEiNATUM  (d'Orbigny), 

Faginulina  tricarinata  d'Orbigny,  1826;  Ann.  .Sci.  Nat.,  Vol.  VII,  p.  258,  No.  4 ;  Modele, 

No.  I. 
Rhahdogonium  pyramidale  Karrer,  1861 ;  Sitz.  Akad.  Wiss.  Wien,  Vol.  XVI,  p.  19,  PI.  I, 

•    tig.  34. 
Rhabdogonium   tricarinatum   Brady,  1884;  Chal.  Kept.,  Vol.  IX,  p.  525,  PL  LXVII, 
tigs.  1-3. 

Test  triangular,  elongated  and  gradually  tapering  toward  both 
extremities;  peripheral  margins  sharp,  becoming  slightly  twisted 
below;  anterior  end  prolonged  into  a  tube-like  neck ;  chambers  about 
ten,  narrow,  arched,  and  separated  by  curved  septa;  aperture  rotund. 

Length,  2.G  mm. 

Locality. — Eancocas  formation,  Brownsville,  I^ew  Jersey. 

Geological  distribution. — Cretaceous  to  Eecent. 

Rhabdogonium  tricarinatum  var.  aoutangulum  Reuss. 

Khabdogonium  tricarinatum  var.  acutangulum  Reuss,  1862  (1863);   Sitz.  Akad.  Wiss. 
Wien,  Vol.  XLVI,  Abth.  1,  p.  55,  PL  IV,  fig.  14,  a,  b. 

Test  small,  trihedral,  coarsely  arenaceous;  the  three  marginal  angles 
sharp  and  distinct;  chambers  few,  short,  separated  by  somewhat 
arched  septa,  not  very  distinct  externally;  primordial  end  sharp,  ante- 
rior obtusely  angular;  aperture  triangular,  with  incurved  lateral  edges. 

Length,  1.73  mm. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey. 

Geological  distributio7i. — Cretaceous. 

Genus  MARGINULINA  d'Orbigny. 
Marginulina  ensis  Reuss. 

Marginulina  ensia  Reuss,  1845-46;  Verstein.  bohm.  Kreide,  pt.  1,  p.  29,  PI.  XII,  fig.  13 ; 

PI.  XIII,  figs.  26, 27 ;  pt.  2,  p.  106,  PI,  XXIV,  fig.  30. 
Nodoearia  conimuntA  Woodward,  1894;  Jour.  N.  Y.  Microsc.  Soc,  Vol.  X,  No.  4,  p.  103. 

Test  elongate,  moderately  compressed,  oval  or  elliptical  in  trans- 
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verse  section;  Bbell  variable  in  outline,  either  nearly  straight  through- 
out its  whole  length  or  incurved;  septa  very  slightly  oblique,  directed 
toward  the  primordial  chamber,  apparent  externally  as  ridges;  proxi- 
mal chambers  more  involute  than  in  MarginuUna  elongate;  chambers 
numerous,  apparent  exterually ;  ultimate  chamber  somewhat  prolouged, 
and  ending  posteriorly  in  a  short  tube;  aperture  rotund,  with  crenu- 
lated  margin. 

Length. — 1.3, 1.73  mm.;  breadth,  0.43  mm. 

Locality. — Monmouth  formation,  Bruere's  pits  on  Cross  wicks  Greek; 
Kancocas  formatiou.  Blue  Ball,  Mullica  Hill,  New  Egypt,  New  Jersey. 

Geological  distribution. — Cretaceous. 

Professor  Sherborn  prefers  to  change  the  word  Marginulina  to  Cris- 
tellaria  for  this  species,  thus  making  it  Gristellaria  ensui  (Keuss).  The 
writer  prefers  to  leave  it  under  the  original  name  of  Professor  Keuss. 

MARaiNULiMA  PEDiFOBMis  Borncmaun. 

Marginulina  pediformis  BorDemann,  1855;  Zeitsch.  d.  geol.  GeseU.,  Vol.  VII,  p.  326,  PI. 
XIII,  fig.  13. 

Marginulina  pedum  d'Orbigny,  1846 ;  Foram.  Foss.  Bassin  t«rt.  VIenne,  p.  68,  PL  III, 
iigs.  13, 14. 

Test  smooth,  short,  circular  in  transverse  section ;  consisting  of  about 
six  chambers,  of  which  the  first  two  or  three  are  inroTled  and  rounded 
at  the  base;  segments  becoming  more  definite  above;  ultimate  cham- 
ber largest  and  slightly  prolonged;  aperture  small,  rotund,  crenulate; 
septa  depressed,  slightly  oblique,  though  not  markedly  so. 

I^ength,  1  mm. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey. 

Geological  distribution. — Cretaceous,  Tertiary. 

Marginulina  tbilobata  d'Orbigny. 

Marginulina  trilobata  d'Orbigny,  1840;  M^m.  Soc.  g<$ol.  France,  ser.  1,  Vol.  IV,  p.  16, 
PL  I,  tigs.  16, 17. 

Test  elongate,  smooth,  and  glistening,  compressed  laterally,  slightly 
arcuate  at  the  primordial  end;  somewhat  tai)ering;  chambers  short, 
oval,  regular,  numerous,  ten  to  sixteen,  slightly  constricted;  surface 
marked  by  small,  distinct,  elliptical  ridges,  giving  the  form  a  peculiar 
trilobed  appearance,  whence  its  name;  primordial  chamber  small, 
nearly  spherical;  septal  lines  depressed ;  aperture  sm^l,  radiate. 

licngth,  4  mm.  in  large  specimens;  breadth,  0.6  mm. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey;  Mon- 
mouth formation,  Freehold,  New  Jersey. 

Oeologi^l  distribution, — Cretaceous. 
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Genus  VAGINULINA  d'Orbigny. 
Vaginulina  legumen  (Linne). 

Plate  IV,  fig.  4. 

Nautilus  legumen  Linn^.,  1758;  Syst.  Nat.,  tenth  ed.,  p.  711,  No.  248;  1767,  twelfth  ed., 

p.  1164,  No.  288. 
Vaginulina  legumen  Terrigi,  1891 ;  Memoire  R.  Cora.  g.  Regno,  Vol.  IV,  pt.  1,  p.  94,  PI, 
III,  fig.  6. 

Test  straight  or  nearly  so,  smooth,  compressed  laterally,  pod-like; 
consisting  of  only  six  or  seven  chambers;  septa  nonlimbate,  oblique, 
parallel,  not  very  distinct  externally;  ultimate  chamber  slightly  pro- 
longed upon  one  side  and  carrying  the  small  radiate  aperture. 

Length,  1.3  mm;  breadth, 0.47  mm. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey ;  Bancocas 
formation,  Yincentown,  New  Bgyx)t,  Mullica  Hill,  New  Jersey. 

Oeological  diMribution. — Trias  to  Recent. 

The  above  species  has  been  lately  described  from  the  Alabama  chalk 
by  Br.  Woodward.  It  is  a  beautiful  little  shell,  of  snow-white  color^ 
and  is  rather  rare. 

Vaginulina  strigillata  Reuss. 

Plate  IV,  fig.  3. 

Citharina  strigillata  Reuse,  1845-46;  Verstein.  bohm.  Kreide,  pt.  2,  p.  106;  PI.  XXIV, 

fig.  29. 
Vaginulina  strigillata  and  var.  Jones  and  Parker,  1860;  Quart.  Jour.  Geol.  Soc,  Vol. 

XVI,  PI.  XX,  figs.  29-a5. 

Test  complanate,  leaf-like,  very  large,  roughly  triangular;  surface 
smooth,  marked  by  slightly  elevated  septal  lines;  chambers  numer- 
ous, often  as  many  as  twenty-five,  narrow,  parallel,  slightly  oblique, 
becoming  constricted  toward  the  curved  margin  and  passing  rapidly 
downward  toward  the  proximal  end,  where  the  septal  lines  finally 
appear  only  as  fine  ridges.  As  a  result  of  this  constriction  of  the 
chambers  at  the  curved  margin,  transverse  sections  show  only  four  or 
five  chambers.  Along  the  straight  edge  run  three  elevated,  rounded 
costfe,  with  sometimes  one  or  two  smaller  ones  between.  The  latter,, 
however,  do  not  extend  the  whole  length  of  the  shell  as  do  the- 
ridges.  Septal  lines  distinct,  slightly  crenate,  becoming  much  thickened^ 
toward  the  straight  edge  of  the  shell;  primordial  chamber  oval,  ele- 
vated,  slightly  mucronate,  covered  by  numerous  costal. 

Length,  3-9  mm;  breadth,  2.3  mm. 

Locality. — Monmouth  formation,  Freehold,  New  Jersey. 

Geological  distribution. — Cretaceous. 

This  species  is  very  common  in  the  lower  marl  of  Freehold,  but  I 
have  not  found  it  elsewhere. 
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CRISTELLAEIA  Lamarck. 
Oristellaria  acutauricularis  (Fichtel  and  Moll). 

Nautilus  acHiauHcuIarU  Ficbtel  and  Moll,  1803;  Test.  Micros.,  p.  102,  PL  XVIII; 

figs-  9-^' 
Cristellaria  navicula  d'Orbigny,  1840;  M^in.  Soc.  g^ol.  France,  Vol.  IV,  sor.  1,  p.  27, 

PI.  II,  figs.  19,  20. 

CrUiellana  acutauHcularin  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  543,  PI.  CXTV',  fig. 

17  a,  6. 

Test  involute,  thick,  convex,  smooth ;  septal  plane  broad,  triangular, 
nearly  flat;  chambers  seven  or  eight,  weakly  curved;  keel  acute  cari- 
nate;  aperture  nipple-shaped,  situated  at  the  extremity  of  the  convex 
side. 

Length,  1.43  mm.;  breadth,  0.65  mm. 

Locality. — Haucocas  formation.  Timber  Creek,  Yincentown,  Nev 
Jersey. 

Geological  distribution, — Lias  ( t),  Cretaceous  to  Recent. 

Cristellaria  articulata  (Reuss). 

Bobulina  articulata  Reuss,  1863;  Sitz.  Akad.  Wiss.  Wien,  Vol.  XLVIII,  p.  53,  PL  V, 

fig.  62. 
CrisUllaria  articulata  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  547,  PL  LXIX,  figs.  10-12, 

also  1-4. 

Test  nearly  circular,  smooth,  thickened,  flattened  at  the  sides; 
obtusely  angular  peripheral  margin;  chambers  six  or  seven,  broadly 
triangular,  separated  by  depressed  septa;  aperture  oval,  surrounded 
by  a  fissured  border. 

Diameter,  1.3  mm. 

Locality, — ^Rancocas  formation,  Vincentown,  MuUica  Hill,  Timber 
Creek,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

Professor  Brady  considers  this  species  a  thick  variety  of  Cristellaria 
rotulata. 

Cristellaria  cassis  (Fichtel  and  Moll). 

NauHlus  cassia  Fichtel  and  Moll,  1798;  Test.  Micros.,  p.  95,  var.  a,  PL  XVII,  fig.  a-d; 

var.  /?,  PL  XVII,  fig.  e-g;  var.  r*  PI-  XVII,  figs.  *-t;  var.  S,  PL  XVII,  figs.  A,  7; 

var.  £,  PL  XVIII,  figs.  a-e. 
CrUtellaria  cassis  Brady.  1884;  Chal.  Rept.,  Vol.  IX,  p.  552,  PL  LXVIII,  fig.  10. 

Test  very  large,  complanate,  elongate  oval,  distinctly  carinate;  cham- 
bers irregular,  ten  to  fifteen  in  final  volution  ;  septa  distinct,  arcuate, 
depressed;  aperture  oval  with  crenulated  margin. 

Length,  4.^-4.56  mm.;  breadth,  3-4  mm. 

Locality. — Rancocas  formation,  Vincentown,  Brownsville,  New  Egypt, 
etc.,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 
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Cristellaria  CREPiDULA  (Ficlitel  and  Moll). 

2iauiihi8  crepidula  Fichtel  and  Moll,  1803;  Test  Micros.,  p.  107,  PL  XIX,  figs.  g-i. 
CHsiellaria  crepidula  d'Orbigny,  1839;  Foram.  Cuba,  p.  64,  PI.  VIII,  figs.  17,  18. 

Test  elongate,  arcuate,  smootb,  compressed,  pellucid;  chambers  ten 
to  twelve,  oblique,  separated  by  slightly  convex  walls;  j^osterior  cham- 
bers involute,  anterior  chambers  evolute ;  aperture  rotund,  slightly 
crenate. 

Length,  0.7  mm;  breadth,  0.26  mm. 

Locality. — Rancocas  formation, Vincentown,  MullicaHill,  New  Jersey. 

Geological  distribution, — Lias  to  Recent. 

The  above  form  is  not  a  common  species.  Our  specimens  are  similar 
in  shape  to  Cristellaria  intermedia  Reuss,  which  is  considered  as  iden- 
tical with  the  above  by  Professor  Brady. 

Cbistellaria  oretaoea  Bagg. 

Plate  V,  figs.  2a,  2b. 

Test  complanate,  smooth,  elongate,  -oval,  resembling  Cristellaria 
cassis  in  general  contour,  but  differing  from  that  species  in  the  absence 
of  the  marginal  keel;  margin  rounded;  chamber?  numerous,  about 
twelve  in  final  convolution,  narrow,  elongated;  septa  distinct,  convex; 
ultimate  chamber  truncate,  anterior  margin  straight;  aperture  small, 
narrow  elliptical,  with  crenulated  margin. 

Length,  4.3  mm.;  breadth,  3  mm. 

Locality, — Rancocas  formation,  Vincentown,  New  Jersey.    Common. 

Geological  distribution. — Cretaceous. 

The  above  species  is  less  elongated  than  Cristellaria  prcjecta,  which 
it  resembles  closely. 

These  two  forms,  together  with  Cristellaria  cassis^  are  rather  abundant 
at  Vincentown,  and  all  attain  an  enormous  size  for  the  type. 

Cristellaria  oultrata  (Montfort). 

Plate  VI,  fig.  1. 

Bohulus  cuUratus  Montfort,  1808;  Conch.  Syst.,  Vol.  I,  p.  214,  54*  genre. 
Rohulina  ciiltraia  d'Orbigny,  1846;  Foram.  Fobs.  Bassin  tert.  Vienne,  p.  96,  PI.  IV, 
figs.  10-13. 

Test  circular,  biconvex,  smooth  and  glistening,  peripheral  margin 
sharp,  broadly  keeled;  chambers  seven  to  eleven,  in  final  convolution, 
somewhat  convex,  smooth  or  costate;  aperture  radiate. 

Diameter,  1-2  mm. 

Locality. — Monmouth  formation,  Freehold,  Bruere's  pits,  on  Cross- 
wicks  Creek,  Marlboro,  New  Jersey;  Rancocas  formation,  Mullica  Hill, 
New  Egypt,  Swedesboro,  Timber  Creek,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 
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This  species  is  common  at  Freehold  and  is  beaatifally  preserved. 
Tlie  width  of  the  marginal  keel  is  variable,  as  is  also  the  number  of 
chambers:  It  is  similar  to  (Jristellaria  rotulata^  with  the  addition  of 
the  keel.  Specimens  of  Gristellaria  cultrata  from  New  Egypt  and 
Swedesboro  are  not  smooth,  as  in  typical  forms,  but  are  marked  exter- 
nally by  raised  septa. 

Gristellaria  aissA  d'Orbigny. 

CristellaHa  gihba  d'Orbigny,  1839 ;  Foram.  Cuba,  p.  63,  PI.  VII,  figs.  20, 21. 

Test  oblong,  biconvex,  smooth,  subcarinate,  narrow;  chambers  few 
(seven  or  eight),  slightly  arcuate,  separated  by  distinct  septa;  aperture 
niarginate. 

Length,  1.3  mm.;  breadth,  0.87  mm. 

Locality. — Rancocas  formation,  Vincentown,  Mullica  Hill,  Timber 
Creek,  New  Jersey. 

Oeological  distribution. — Cretaceous  to  Recent. 

Cristbllaria  italica  (Defrance). 

Plate  IV,  figs.  5a,  5b. 

Sarecennria  italica  Defrance,  1824;  Diet.  Sci.  Nat.,  Vol.  XXXII,  p.  177;  Vol.  XLVII, 

p.  344 ;  Atlas  CoDch.,  PI.  XIII,  fig.  6. 
Gristellaria  italica,  Brady,  1884;  Chal.  Kept.,  Vol.  IX:,  p.  544,  PI.  LXVIII,  figs.  17, 18, 

20-23. 

Test  elongate,  trihedral,  planospiral  segments  few,  succeeding  cham- 
bers five  or  six,  arranged  in  a  nearly  straight  superimposed  series; 
dorsal  margin  sharp,  noncarinate;  transverse  section  triangular,  seg- 
ments short,  slightly  oblique,  inclined  anteriorly  toward  initial  end. 

Length,  1  mm. 

Locality. — Rancocas  formation,  Swedesboro,  Blue  Ball,  Mullica  Hill, 
New  Jersey. 

Oeological  distribution. — Cretaceous  to  Recent. 

This  is  not  a  common  species.  It  bears  some  resemblance  to  CristeU 
laria  acutauricularisj  but  is  more  elongate,  and  the  anterior  edge  is 
more  erect.  Another  species,  closely  allied  to  the  above  form,  is 
Marginulina  triangularis  d'Orbigny.* 

Gristellaria  mamilligera  Karrer. 

Gristellaria  mamilligera  Karrer,  1864;  Novara  Exped.  Geol.,  Vol.  I,  pt.  2,  p.  76,  PI. 

XVI,  fig.  5. 
Gristellaiia  mamilligera  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  553,  PL  LXX,  figs.  17, 18. 

Test  complanate,  nearly  circular;  anterior  margin  truncate,  posterior 
margin  slightly  carinate;  surface  ornamented  with  a  number  of  large 
raised  ridges  and  tubercles  in  the  umbilical  region;  septa  depressed, 
the  depressions  partially  filled  by  exogenous  material  which  forms  the 

>  Fonun.  Fom.  Bassin  tert  Vienoe,  1840,  p.  71,  PL  III,  figa.  22, 28. 
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ridges;  chambers  large,  slightly  arcuate,  eight  or  nine  in  the  final  con- 
volution; septal  plane  narrow,  surrounded  by  a  definite  border;  aper- 
ture an  elongate  oval  opening  surrouuded  by  a  creuulated  margin. 

Diameter,  1.74  mm.  ' 

Locality. — Bancocas  formation,  Blue  Ball,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Becent. 

This  species  is  very  rare  in  the  green  marl  of  Blue  Ball,  and  has  not 
been  recognized  elsewhere. 

• 

Obistellabia  megapolitana  Beuss. 

Bobulina  megapolitana  Reusn,  1855;  Zeits.  d.  geol.  GeseU.,  Vol.  VII,  p.  272,  PI.  IX, 
fig.  5. 

Test  circular,  compressed,  smooth  and  glistening,  keeled  and  with 
more  or  less  definite  flange.  There  are  seven  or  eight  strongly  curved 
chambers  apparent  externally  as  raised  lines,  which  are  thicker  at 
the  umbilicus,  but  become  attenuated  toward  the  peripheral  margiu. 
Umbilical  disk  more  or  less  distinct.  Septal  plane  triangular,  with 
raised  border. 

Length,  1-1.5  mm. 

Locality. — Monmouth  formation,  Freehold,  New  Jersey. 

Qeological  distribution. — Cretaceous. 

Cbistellabia  pbojegta.  Bagg. 

Plate  y,  figs,  la,  lb. 

Cristellaria  projeota  Bagg,  1895 ;  Johns  Hopkins  Univ.  Circulars,  No.  121,  October, 
1895. 

Test  greatly  elongated,  complanate,  smooth,  consisting  of  two  and 
one-half  convolutions;  chambers  numerous,  twenty  or  more  in  the 
last  volution^  arcuate,  narrow,  elongate;  ultimate  chamber  nearly  at 
right  angles  to  umbilicus;  margin  rounded;  septal  lines  very  slightly 
depressed;  aperture  elliptical. 

Length,  5.3  mm. ;  breadth,  2.7  mm. 

Locality. — Bancocas  formation,  Vincentown,  New  Jersey. 

Geological  distribution, — Cretaceous. 

This  is  a  rare  form  in  the  lime  sand  at  Vincentown,  and  has  not  been 
found  elsewhere. 

CBISTELLA.BIA  BOTXTLATA  (LamarCk). 

Leni\culii€8  rotulata  Lamarck,  1804;  Annales  du  Mob.,  Vol.  V,  p.  188,  No.  3. 
Cristellana  rotulata  d'Orbigny,  ser.  1,  1840;  M6m.  Soc.  g^ol.  France,  Vol.  IV,  p.  26, 
PI.  II,  figs.  15-18. 

Test  involute,  biconvex,  smooth;  peripheral  edge  sharp,  noncarinate; 
chambers  numerous,  but  only  eight  or  nine  in  final  solution;  sex)ta 
moderately  curved,  visible  externally  as  fine  lines;  aperture  elliptical, 
radiate. 
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Diameter,  1-2  mm. 

Locality. — Rancocas  formation,  Vincentown,  Blae  Ball,  New  Egypt, 
Mnllica  Uill,  Timber  Greek,  ete.,  !N'ew  Jersey;  Manasquan  formation, 
Vincentown,  New  Jersey. 

Geological  distribution. — ^Triassic  to  Recent. 

This  is  one  of  the  most  common  forms  in  the  lime-sand  bed,  and  is 
especially  plentiful  at  Vincentown.  The  size  of  the  shell  is  very  varia- 
ble, some  of  the  largest  specimens  being  more  than  2  millimeters  in 
diameter. 

Obistellaria  seoans  Reuss. 

Cristellaria  aecans  Reuss,  1859  (1860) ;  Sitz.  Akacl.  Wiss.  Wien,  Vol.  XL,  p.  214,  PI. 
IX,  fig.  7. 

Test  circular,  laterally  compressed,  sharply  keeled  on  the  peripheral 
margin;  umbilical  disc  prominent  and  septa  radiating  from  this  in 
gently  curving  lines;  about  ten  small  triangular  chambers  in  the  last 
convolution. 

Diameter,  1.5  mm. 

Locality. — Monmouth  formation.  Freehold,  New  Jersey. 

Geological  distribution. — Cretaceous. 

Oristellaria  trachyomphala  (Reuss). 

Robulina  trachyomphala  Reuss,  1850;  Haidinger's  Nat.  Abhandl.,  Vol.  IV,  pt.  1,  p.  34, 
PI.  Ill  (error  for  II),  fig.  12. 

Test  rounded,  compressed,  with  angular  periphery;  umbilical  disc 
raised,  nearly  round,  more  marked  in  some  forms  than  in  others; 
septal  lines  distinct,  convex.  There  are  from  eight  to  ten  chambers 
in  the  last  whorl.  Aperture  a  triangular-shaped  opening  surrounded 
by  a  raised  crenulated  margin  at  the  external  edge  of  the  ultimate 
segment. 

Diameter,  0.86-1.3  mm. 

Locality. — Rancocas  formation.  Blue  Ball,  New  Jersey. 

Geological  distribution. — Cretaceous. 

Cristellaria  TRIANGULARIS  d'Orbigny. 

CrUtellaria  triangularis  d'Orbigny,  1840;  M<^iii.  Sec.  g6ol.  France,  ser.  1,  Vol.  IV,  p.  27, 

PI.  II,  figs.  21, 22. 
Cristellaria  triangularis  Reuss,  1845-46;  Verstein.  bohm.  Kreide,  pt.  1,  p.  34,  PI.  VIII, 

fig.  48. 

Test  triangular,  very  convex,  smooth;  periphery  sharply  carinate; 
lateral  surfaces  somewhat  concave;  chambers  few,  six  or  seven,  large, 
evolute,  superposed;  septa  oblique,  very  slightly  convex  anteriorly; 
septal  plane  broadly  triangular;  aperture  radiate. 

Length,  1  mm. 

Locality. — Monmouth  formation,  Freehold,  New  Jersey. 
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Geological  distribution, — Cretaceous. 

The  occurrence  of  this  species  from  the  craie  blanche  of  the  Paris 
basin,  France,  was  recorded  by  d'Orbigny  as  early  as  1840.  I  have 
found  but  two  specimens  in  the  lower  marl  of  Freehold. 

Cristellabia  wethebellii  (Jones). 

MarginuUna  wetherelUi  Jones,  1854 ;  Morris  Catalogue,  Brit.  Foss.,  ed.  2,  p.  37. 
Cri8tellaria  wetherellii  Brady,  1884 ;  Chal.  Rept.,  Vol.  IX,  p.  537,  PI.  CXIV,  fig.  14. 

Test  elongate,  pod-like,  compressed;  primordial  segments  spiral,  ulti- 
mate segments  straight,  evolute;  surface  marked  by  large  tubercles 
more  or  less  regular  and  crossing  the  shell  surface  like  septal  ridges; 
aperture  round,  at  the  end  of  a  somewhat  prolonged  neck. 

Length,  1.56  mm.;  breadth,  0.5  mm. 

Locality. — Ran  cocas  formation,  Vincentown,  Mullica  Hill,  Timber 
Creek,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Eecent. 

The  above  species  is  rare  at  Vincentown.  Dr.  Woodward  states  that 
it  is  rare  at  Mullica  Hill,  but  common  at  Timber  Creek. 

Genus  FLABELLINA  d'Orbigny. 

FLABELLINA  COBDATA  ReuSS. 

Flahellina  cordata  Renss ;  Verstein.  buhm.  Kreide,  pt.  1,  p.  32,  PL  VIII,  figs.  37-46, 78. 
Flahellina  cordata  Renss,  1&54;   Denks.  Akad.  Wiss.  Wien,  Vol.  VII,  p.  67,  Pl^XXV, 

figs.  6-8. 

Test  broadly  ovate  or  heart-shaped,  complanate,  with  numerous 
narrow,  elongated  chambers;  i)rimordial  chamber  somewhat  elevated 
and  more  or  less  globular,  succeeding  chambers  at  first  flabelline,  later 
Frondicularia-like;  anterior  extremity  wedge-like  with  gently  curving 
sides,  posterior  border  much  wider  than  in  Flahellina  sagittaria  and 
diflfering  from  that  species  in  the  irregularity  of  the  basal  margin 
caused  by  the  extension  of  the  primordial  chamber;  surface  of  test 
smooth  and  glistening;  aperture  a  small  radiate,  terminal  opening. 

Length,  1.8-4  mm. 

Locality, — Bancocas  formation,  Vincentown,  Brownsville,  New  Jersey. 

Geological  distribution. — Cretaceous. 

FLABELLINA   SAGITTABIA  (Lea). 

Plate  IV,  figs,  la,  lb. 

Palmula  aagittana  Lea,  1833;  Contribptions  to  Geol.,  pp.  219-220,  PI.  VI,  fig.  228. 
rianularia  cufieata  Morton,  1842;  Jour.  Acad.  Nat.  Sci.,  Philadelphia,  Vol.  VIII,  pt.  2, 
p.  214,  PI.  XI,  fig.  5. 

Test  complanate,  broadly  elliptical  (sometimes  rather  narrow  and 
more  elongate),  occasionally  slightly  convex  along  the  median  line, 
while  the  opposite  side  is  concave,  though  in  typical  specimens  both 
surfaces   are  flat;    Bepta    distinot^  forming  a  sharp   median  angle; 


62  CRETACEOUS    FOKAMINIFERA    OF    NEW   JERSEY.  [buix.88. 

Locality. — Kancocas  formation,  Vincentown,  New  Jersey. 
Geological  distribution. — Similar  to  that  of  preceding  form. 

PoLYMOBPHiNA  OBLONGA  d'Orbigny. 

Polymorphina  oblonga  d'Orbigny,  1846;   Foram.  Foss.  Bassin    tert.  Vieane,  p.  232, 
PL  XII,  figs.  29-31. 

Test  elongate,  consisting  of  a  small  number  of  oblong  inflated  cham- 
bers separated  by  deep  sutures.  This  feature  separates  it  from  Poly- 
morphina lactea  var.  oblonga  Williamson,  which  has  an  oval  compressed 
shell  with  erect  segments  and  flush  sutures. 

Length,  1.43  mm. 

Locality. — Monmouth  formation.  Freehold,  New  Jersey;  Bancocas 
formation.  Timber  Creek,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

Polymorphina  orbignii  (Zborzewski). 

Apiopterina  d'orbignii  Zborzewski,  1834;  Nouv.  M6m.  Soc.  Imp.  Nat.  Moscoa,  Vol.  Ill, 
p.  311,  PI.  XXVIII,  fig.  2  b. 

Polymorphina  orbignii  Parker,  Joues,  and  Brady,  1870;  Trans.  Linn.  Soc.  Loudon, 
Vol.  XXVII,  p.  244,  PI.  XLII,  tig.  38  a-c. 

Test  oval,  with  a  fistulose  base;  surface  of  shell  smooth.  The  tube- 
like projections  are  very  interesting  and  peculiar,  and  are  the  distin- 
guishing feature  of  the  species.  They  surround  the  base  like  a  crown, 
extend  out  irregularly,  and  branch  at  their  distal  ends.  The  figures  of 
this  species  indicate  septal  divisions,  but  these  are  not  discernible 
externally. 

Diameter,  0.87  mm. 

Locality. — Kancocas  formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Cretaceous  and  Tertiary. 

Polymorphina  pboblema  (d'Orbigny). 

Outtulina  problema  d'Orbigny,  1826;  Ann.  Sci.  Nat.,  Vol.  VII,  p.  266,  No.  14,  ModMe 
No.  61. 

Polymorphina  problema  Brady,  Parker,  and  Joneu,  1870;  Trans.  Linn.  Soc.  London, 
Vol.  XXVII,  p.  225,  PI.  XXXIX,  iig.  11,  a-b. 

Test  oblong  ovate,  composed  of  several  inflated  chambers  (six  in  one 
specimen)  marked  by  strong  septal  depressions.  Very  similar  to  the 
more  abundant  |?oiy7norp^ina  cominuniSj  but  differing  from  that  species 
in  the  greater  number  of  chambers.  Surface  of  shell  smooth ;  aperture 
small,  rotund,  radiate. 

Length,  1  mm.;  breadth,  0.73  mm. 

Locality. — Kancocas  formation,  New  Egypt,  Mullica  Hill,  Timber 
Creek,  New  Jersey.    Common. 
Geological  distribution. — Lias  to  Becent. 
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POLYMORPHINA   REGULARIS  VOn  MiillSter. 

rohjmorphina  refjularis  von  Miiuster;  1838  (fide  Roemer);  Neiies  Jahrb.  flir  Min.^p. 

385,  PJ.III,  fig.  21. 
Polymorphina  regularls  Brady,  Parker,  aud  Jones,  1870;  Trans.  Linn.  Soc.  London, 

Vol.  XXVII,  p.  229,  PL  XL,  fig.  13  a-c. 

Test  oblong,  compressed,  bicouvex,  narrow  below  but  somewhat 
•  broader  above;  peripheral  margin  thin,  rounded;  chambers  four  to 
nine,  oblique;  septal  lines  marked  by  slight  constrictions  visible  exter- 
nally; surface  smooth;  aperture  small,  round,  central,  surrounded  by 
fine  grooves. 

Length,  1-4  mm.;  greatest  breadth,  1.6  mm. 

Locality. — Eancocas  formation,  Brownsville,  New  Jersey. 

Geological  distribution. — Cretaceous  and  Tertiary. 

Family  GLOBIGERINID^E. 
O-enus  G^LOBIOKRIlSr^  d'Orbigxiy. 

Globigbbina  bulloldes  d'Orbigny. 

Glohigetina  bulloides  d'Orbigny,  1826;  Ann.  Sci.  Nat.,  Vol.  VII,  p.  277,  No.  1,  Modi^e 
No.  17  (young)  aud  No.  76. 

GloUgenna  bulloides  Brady,  1884;  Chal.  Kept.,  Vol.  IX,  p.  593,  PI.  LXXVII,  and  PI. 
LXXIX,  figs.  3-7. 

"Test  spiral,  subtrochoid;  superior  surface  convex,  inferior  more  or 
less  convex,  but  with  deeply  sunken  umbilicus,  periphery  rounded, 
lobulated;  adult  specimens  composed  of  about  seven  globose  segments, 
of  which  four  form  the  outer  convolution,  the  apertures  of  the  individ 
uid  chambers  opening  independently  into  the  umbilical  vestibule. 
Diameter,  sometimes  one-fortieth  of  an  inch  ^0.63  mm.^,  but  oftener 
much  less."    (Brady,  loc.  cit.) 

Locality. — Bancocas  formation,  Vincentown,  Swedesboro,  New  Jer- 
sey; Manasquau  formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

This  species  is  not  uncommon  in  the  lime  sand  at  Vincentown,  but  it 
is  rather  rare  in  the  overlying  Manasquan  marl  beds.  It  is,  however, 
much  larger  in  the  latter,  and  some  specimens  measure  0.4  mm.  in 
diameter. 

Globioebina  bulloedbs  var.  tbiloba  Keuss. 

GloUgenna  triloba  Reuss,  1849;  Denke.  Akad.  Wiss.  Wien,  Vol.  I,  p.  374,  PI.  XLVII, 

fig.  11,  a-e. 
Globigtrina  bulloidee  var.   tHloba  Brady,  1884;    ChaL    Kept.,  Vol.   IX,  p.  595,  PL 

LXXIX,  figs.  1,  2;  Pl.  LXXXI,  figs.  2,  3. 

Test  similar  to  Olobigerina  bulloides^  but  distinguished  from  the  lat- 
ter by  its  consisting  of  only  three  visible  chambers  in  the  final  convo- 
lution.   The  diameter  of  the  shell  varies  from  0.5  to  1  mm. 
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Locality. — Eancocas  and  Manasqaan  formations,  Yincentown,  N( 
Jersey. 

Geological  distribution, — Cretaceous  to  Recent. 

Olobigerina  cretacea  d'Orbigny. 

Glohigetina  cretacea  d'Orbigny,  1840 ;  M^m.  Soo.  gdol.  France,  ser.  1,  Vol.  IV,  p.  ; 
PI.  Ill,  figs.  12-14. 

Test  rotaliform,  but  strongly  depressed;  superior  surface  flattened 
but  slightly  convex,  inferior  side  depressed  toward  the  center  ai 
excavated  at  the  umbilicus;  periphery  obtuse  and  lobulated;  8h< 
typically  composed  of  three  fairly  distinct  convolutions,  the  out(Tmo 
consisting  of  from  five  to  seven  segments,  the  latter  relatively  sma 
subglobular;  aperture  opening  into  the  umbilical  vestibule. 

Diameter,  less  than  1™". 

Locality. — Monmouth  formation,  Freehold,  New  Jersey;  Bancoc 
formation,  Quinton,  Vincentown,  Mullica  Hill,  Timber  Creek,  et 
New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent  (t). 

Family  ROTALID^E. 
Sial>faixiily  ROTAJL.IN"^gE. 

Genus  DISCORBINA  Parker  and  Jones. 
Discorbina  bertheloti  (d'Orbigny). 

Roaalina  hertheloH  d'Orbigny,  1839;  Foram.  Canar.,  Vol.  II,  pt.  2,  p.  135,  PI.  1,  fi| 

28-30. 
Discorbina  berthehtif  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  650,  PI.  LXXXIX,  figs.  10-3 

Test  very  strongly  compressed,  carinate,  perforate ;  spiral  side  appro 
imately  flat,  reverse  side  low,  convex;  chambers  depressed,  numerou 
convex,  with  limbate  margins. 

Similar  to  Truncatulina  lobatula^  but  more  depressed,  and  with  mo] 
finely  perforate  walls. 

Length,  1.22  mm.;  breadth,  0.82  mm. 

Locality. — Rancocas  formation,  Blue  Ball,  Timber  Creek,  New  Jerse 

Geological  distribution. — Cretaceous  to  Recent. 

Genus  TRUNCATULINA  d'Orbigny. 
Truncatulina  akneriana  (d'Orbigny). 

Botalina  akneriana  d'Orbigny,  1846;  Foram.  Foss.  Bassin  tert.  Vienne,  p.   156,  I 

VIII,  figs.  13-15. 
Ihincatulina  akneriana  Renss,  1866;  Denks.  Akad.  Wiss.  Wien,  Vol.  XXV,  p.  16 

No.  6. 
Truncatulina  aknenana  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  663,  PI.  XCIV,  fig. 

a,  b,  c. 

^^The  superior  face  of  the  test  of  Truncatulina  akneriana  is  flat,  tl 
interior  convex  at  the  margin,  but  depressed  toward  the  umbilical 
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and  the  convolutions  are  not  completely  involute  on  the  inferior  side, 
as  in  Truncatulina  lobatulaj  bat  leave  a  portion  of  the  earlier  whorls 
visible  at  the  center."    (Brady,  loc.  cit.) 

Diameter,  0.43  mm. 

Locality. — Mauasquan  formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Kecent. 

This  form  is  commonly  associated  with  Truncatulina  lobatula  or 
Truncatulina  ungeriana,  or  with  both,  and  has  a  similar  distribatiou. 

Truncatulina  haidingebii  (d'Orbigny). 

Rotalina  haidingerii  d'Orbigny,  1846;  Foram.  Foes.  Baasin  tert.  Vieiinei  p.  154,  PI. 

VII,  tigs.  7,  9. 
Truncatulina  haidingerii  Brady,  1884;  Chal.  Kept.,  Vol.  IX,  p.  663,  PI.  XCV,  fig.  7,  a-c. 

Test  circular,  biconvex,  trochoid;  volutions  three,  chambers  marked 
by  slightly  depressed  septa  on  inferior  side,  about  twelve  segments  in 
the  last  convolution;  aperture  a  small  marginal  slit. 

Diameter,  0.58  mm. 

Locality. — Bancocas  formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Gretaceoas  to  Recent. 

The  above  species  is  similar  to  Truncatulina  ungerianay  bat  differs 
from  it  in  being  more  vaulted  and  less  depressed  at  the  ambilicus.  It 
is  also  a  smaller  form  and  is  not  so  abundant,  being  rather  rare  in  the 
middle  marl  bed.  There  is,  furthermore,  no  distinct  groove  following 
the  whorls  upon  the  superior  side,  and  the  perforatious  are  smaller 
than  in  Truncatulina  ungeriana. 

Truncatulina  lobatula  (Walker  and  Jacob). 

NaHtilua  lobatulua  Walker  and  Jacob,  1798 ;  Adams's  Essays,  Kanmacher's  ed.,  p.  642, 

PI.  XIV,  fig.  36. 
TVtiticaettKfia  lobatula  Brady,  18S4;  Chal.  Rept.,yol.  IX,  p.  660,  PI.  XCII,fig.lO;  PL 

XCIII,  figs.  1, 4, 5 ;  PI.  CXV,  figs.  4, 5. 

Test  plano-convex,  moderately  vaulted;  last  volution  consisting  of 
seven  or  eight  chambers,  with  very  slightly  depressed  septa;  septa  more 
curved  upon  the  superior  (flat)  surface;  aperture  a  small,  neatly  shaped 
arch  at  the  margin  of  the  ultimate  segment. 

Diameter,  0.36-1.13  mm. 

Locality. — Matawau  formation,  Marshalltown,  New  Jersey;  Mon- 
mouth formation.  Freehold,  New  Jersey;  Banoocas  formation,  Vin- 
centown, New  Egjrpt,  Mullica  Hill,  etc.,  New  Jersey;  Manasquan 
formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Carboniferous  to  Becent. 

The  above  species  shows  great  variation.  Professor  Brady  considers 
that  the  more  convex  varieties  merge  into  Truncatulina  re/ulgenSj  while 
flattened  forms  resemble  Truncatulina  wuellerstorfi.  The  regular-built 
convex  varieties  constitute  the  Truncatulina  boutana  of  d'Orbigny,  and 
the  less  regular  the  Truncatulina  variabilis  of  the  same  author, 
3W9 6 
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TRUNCATULINA  REFULaENS  (MoTitfort). 

Cibicides  refulgensj  Montfort,  1808;  Conoh.  Syst.,  Vol.  I,  p.  122, 31«  genre. 
TruncatuUna  refulgena,  Brady,  1884 ;  Chal.  Rept.,  Vol.  IX,  p.  659,  PI.  XCII,  figs.  7-9. 

Test  sabconical,  superior  surface  complauate,  inferior  very  much 
elevated;  cousistinir  of  about  eight  chambers  in  the  last  convolution; 
sutures  somewhat  depressed  upon  the  inferior  (vaulted)  surface;  ))eriph- 
eral  margin  sharp;  aperture  an  inframarginal  opening  near  the  base  of 
the  ultimate  segment. 

Diameter,  0.5  mm. 

Locality. — Manasquan  formation  (t),  Vincentown,  New  Jersey. 

Oeological  distribution. — Cretaceous  (Upper t)  to  Recent. 

There  is  a  possibility  that  this  is  an  Kocene  fossil,  as  it  was  obtained 
from  some  of  the  uppermost  greensand  of  the  New  Jersey  Cretaceous, 
which  carries  a  number  of  Eocene  fossils,  together  with  some  of  late 
Cretaceous  age.  The  specimens  came  from  the  upper  marl  bed  at  Vin- 
centown, and  only  a  very  few  forms  were  found. 

TRUNCATULINA  UNGERIANA  (d'Orbigny). 

Roialina  ungerianay  <VOrbigiiy,  1846;  Foram.  Fokh.  Bassin  tert.  Vieune,  p.  157,  PI.  VIII, 

figs.  16-18. 
TruncatuUna  ungeriana,  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  664,  PI.  XCIV,  fig.  9,  »-d. 

Test  large,  rotaliform,  circular,  coarsely  porous,  both  sides  moder- 
ately convex,  unequal,  depressed  slightly  on  the  inferior  side  at  the 
umbilicus,  consisting  of  three  convolutions.  The  last  volution  con- 
sists of  from  ten  to  twelve  limbate  chambers.  Septa  arched;  aperture 
a  median  semilunar  slit. 

Diameter,  0.78  mm. 

Locality. — Bancocas  formation.  New  Egypt,  New  Jersey;  Manasquan 
formation,  Vincentown,  New  Jersey. 

Oeological  distribution. — Cretaceous  to  Recent. 

This  species  is  rather  common  sit  New  Egypt.  In  the  upper  marl 
bed  the  forms  are  much  smaller,  the  shell  being  only  about  one-half 
the  size  of  the  New  Egypfc  specimens. 

TRUNCATULINA  WUELLERSTORFI  (SchwagCr). 

Anomalina  wiillerstorfi  Schwa^er,  1866;   Nov.  Exped.  geol.  Theil.,  Vol.  II,  p.  258, 
PI.  VII,  figs.  105,  107. 

Test  circular,  coarsely  porous;  inferior  surface  convex,  superior  com- 
planate;  peripheral  edge  acute;  chambers  narrow;  septa  strongly 
curved,  crescent-shaped  with  broad  septal  ridges,  nine  in  the  last  con- 
volution ;  aperture  a  small  marginal  cleft. 

Diameter,  0.5  mm. 

Locality. — Manasquan  formation,  Vincentown,  New  Jersey. 

Oeological  distribution. — Upper  Cretaceous  to  Recent. 

This  si^ecies  is  similar  in  its  outline  to  figure  8,  Plate  XOIU,  Chal- 
lenger Beport,  Vol.  IX.  None  of  our  specimens  are  as  flat  as  figure  9 
of  the  same  plate,  which  Professor  Brady  considers  the  more  typical 
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form.  Tbis  author  states  that  this  species  is  described  from  the 
Pliocene  deposits  of  Kar  Nicobar  by  Sch wager,  but  does  not  mention 
its  earlier  occurrence.  It  is  an  intermediate  form  between  Truncatu- 
Una  lobatula  and  Anomalina  ariminensis. 

Genus  ANOMALINA,  d'Orbigny. 
Anomalina  ammonoides  (Beuss). 

Plate  VI,  fig.  5. 

Roaalina  ammonoide$f  Reass,  1845-46;  Verstein.  bohm  Kreide,  pt.  1,  p.  36,  PI.  VIII, 

tig.  53;  PI.  XIU,  fig.  66. 
Anomalina  ammonoides,  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  672,  PI.  XCIY,  figs,  2,3. 

Test  nantiloid,  coarsely  porous,  small,  compressed;  lateral  surfaces 
nearly  equally  convex;  depressed  at  the  umbilici;  peripheral  edge 
round;  aperture  an  arched^  nearly  medium  slit  upon  the  inner  margin 
of  the  ultimate  segment. 

Diameter,  0.5-0.8  mm. 

Locality. — Monmouth  formation,  Freehold,  Bruere's  pits  on  Cross- 
wicks  Creek,  New  Jersey ;  Bancocas  formation,  Yiucentown,  New  Egypt, 
Timber  Creek,  etc.,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

Anomalina  gbossebugosa  (Giimbel). 

Plate  VI,  fig.  4. 

7Vtfiica(tt2tiia^ro««eni^oaa,  Giimbel,  1868;  Abhandl.  d.  k.  bayer.  Akad.  Wise.,  Vol. 

X,  p.  660,  PI.  II,  fig.  104,  a.  b. 
Anomalina  groaBentgosa,  Brady ;  Chal.  Rept.,  Vol.  IX,  p.  673,  PI.  XCIV,  figs.  4,  5. 
Anomalina  grosserugoaa,   Sherbom  and    Chapman,    1889;   Joarn.    Royal   Microsc. 

Sec,  p.  487,  PI.  XI,  fig.  34. 

Test  nautiloid,  very  coarsely  porous,  pores  larger  and  more  numer- 
ous upon  inferior  surface;  both  sides  convex;  umbilici  distinct:  periph- 
eral margin  round;  chambers  large,  inflated,  only  eight  in  final  convo- 
lution; septa  nearly  straight;  aperture  median,  arched. 

Diameter,  0.43-0.82  mm. 

Locality. — Bancocas  formation,  Swedesboro,  New  Jersey ;  Manasquan 
formation,  Vincentown,  New  Jersey. 

The  above  species  is  very  similar  to  Anomalina  ammonoides^  bat 
differs  from  it  in  being  relatively  larger  and  thicker,  with'  a  smaller 
number  of  chambers  in  the  final  convolution,  and  also  in  its  more 
obtusely  rounded  margin. 

Genus  PULVINTTLINA  Parker  and  Jones. 

PULVINUL.INA  KABSTENI  (BeuSS). 

Rotalia  karsteni  Rensa,  1855;  Zeit.  geol.  Qesell.,  Vol.  VII,  p.  273,  PI.  IX,  fig.  6. 
JRotalia  karateni  ReuBs,  1861 ;  Sitz.  Akad.  Wise.  Wien.,  Vol.  XLIV,  pt.  1,  p.  337. 
Pulvinulina  karateni  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  098,  PI.  CV,  figs.  8, 9. 

Test  circular,  regularly  built,  convex  on  both  sides,  with  obtuse- 
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angular  periphery;  composed  of  from  three  to  four  convolutions;  sep- 
tal markings  on  superior  surface  apparent  as  fine  lines,  while  the  lower 
surface  shows  slight  depressions  of  the  radiating  septa;  last  convo- 
lution consisting  of  six  or  seven  chambers;  aperture  a  cleft  on  the 
lower  side  somewhat  removed  from  the  margin. 

Length,  0.45-0.5  mm. 

Locality. — Rancocas  formation,  Vincentown,  Quinton,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Eecent. 

PULVINULINA  MIGHELINIANA   (d'Orbigny). 

Boialina  imncatulinaides  d'Orbigny,  1839;  Foraiii.  Canaries,  Vol.  II,  pt.  2,  p.  132,  PI.  II, 

figs.  25-27. 
Boialina  micheliniana  d'Orbigny,  1840;  M^m.  Soc.  g6o\,  France,  ser.  1,  Vol.  IV,  p.  31,  PI. 

m,  figs.  1-3. 

Test  orbicular,  superior  surface  nearly  flat,  inferior  highly  convex, 
with  an  excavated  umbilicus;  spire  complanate,  with  three  convolu- 
tions; last  volution  consisting  of  ten  or  twelve  chaml>ers,  angular, 
separated  by  straight  septal  lines  below;  aperture  elongate,  slightly 
removed  from  the  margin. 

Diameter,  0.45  mm. 

Locality. — Rancocas  formation,  Blue  Ball,  Timber  Greek,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

This  is  not  a  common  species,  but  was  described  by  Prof.  A.  E. 
Reuss  under  the  name  Rotalina  nitida^  which  he  considered  to  be  a 
young  form  of  Rotalina  umbilicata  d'Orbigny.  Dr.  W.  B.  Carpenter 
considers  that  the  Rotalina  umbilicata  of  the  Chalk  is  identical  with 
Rotalina  soldanii  of  the  Vienna  Tertiaries.  Prof.  H.  B.  Brady  states 
that  Pulvi7iulina  micheliniana  has  its  isomorph  in  Truncatulina  re/ulgensj 
from  which  species  it  is  distinguished  by  the  more  or  less  excavated 
umbilicus  and  the  projecting  apical  margins  of  the  segments.  In  the 
Challenger  Report,  however,  Rotalina  nitida  is  not  given  under  the 
synonyms  of  Pulvinulina  micheliniana^  but  Dr.  Woodward  has  so  con- 
sidered it  in  his  report  on  the  Cretaceous  Foraminifera  of  New  Jersey, 
and  it  seems  probable  that  this  view  is  correct. 

PULVINULINJL  BBTIOULATA  RcUSS,  Var.  GABINATA  Bagg. 

Plate  V,  figs.  3a,  3b. 

Test  discoidal,  both  sides  moderately  convex,  peripheral  margin  pos- 
sessing a  large  double  heel ;  surface  of  shell  smooth  and  shining,  marked 
upon  the  superior  surface  by  broad,  curving  septal  lines;  convolutions 
about  three;  eight  chambers  in  the  last  volution ;  inferior  surface  less 
distinct,  umbilicus  marked  by  radiating  lines  nearly  straight,  but  not 
distinct  beyond  one-third  their  length;  no  aperture  visible. 

Diameter,  0. 87  mm. 

Locality. — Monmouth  formation.  Freehold,  New  Jersey. 

Geological  distribution. — Cretaceous. 
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GEOIiOGICAIi    DISTRIBUTION    OF    THE    FORAMINIFERA 

DE8C3rIBED  IN  THIS  REPORT. 


Species. 


UTUOUDJB. 


H»pIopbraginiam  ooncarum  Bagg . . . 
Hftplopbragmliim  Irregnlare  Roemer. 
TrochamminA  infl»ta  (Montagu) 


TKXTULARnMB. 


Textalaria  agglaUnuis  d'Orbigny 

Textularia  agglntinans  var.  porreota  Brady 

Textalaria  gibbosa  d'Orbigny 

Textalaria  globaloaa  Ebrenberg , 

Textalaria  gramen  d'Orbigny 

Textalaria  aagi  ttala  Defranoe 

Textalaria  tarria  d'Orbigny 

Vemeailina  polystropba  (Reosa) 

Vemeallina  triqaetra  (von  Miinster) 

Tritaxia  tortilla  (Beasa) 

Tritazia  tricarinata  (Reaaa) 

Gaodryina  papoidea  d'Orbigny 

Clavalina  commania  d'Orbigny 

Clavnlina  imriaienaia  d'Orbigny 

Balimina  poacbi  Reaaa 

Bolimina  variabilia  d'Orbigny 

Bolivina  panctata  d'Orbigny 

Boli vina  textilaroidea  Reaaa 

Pleuroatomella  aubnodoaa  Reaaa 


Formation. 


Mata- 
wan. 


Nave- 
aink. 


LAOEMID^. 

Lagena  globoaa  (Montagn) 

Vltrewebbina  Invia  (SoUaa) 

Vitre  webbina  aollaai  Chapman 

Nodoaaria  acaminata  Reaaa 

Nodoaaria  adolpbinala  (d'Orbigny) 

Nodoaaria  annalata  Reaaa 

Nodoaaria  commnnia  (d'Orbigny ) 

Nodoaaria  conaobrina  (d'Orbigny) 

Nodoaaria  conaobrina  var.  emaciata  Reaaa 

Nodoaaria  farcimen  (Soldani) 

Nodoaaria  flliformia  d'Orbigny 

Nodoaaria  indifferena  (Reaaa) 

Nodoaaria  inomata  (d'Orbigny) 

Nodoaaria  levigata  (d'Orbigny) 

Nodoaaria  longiacata  d'Orbigny 

Nodoaaria  malticoatata  d'Orbigny 

Nodoaaria  nitida  d'Orbigny 

Nodoaaria  obliqaa  (Linn6) 

Nodoaaria  paaperata  d'Orbigny 

Nodoaaria  polygona  Reaaa 

Nodoaaria  radicola  (Linn6) 

Nodoaaria  raphanna  (Limi6) 

Nodoaaria  nemeri  (Neageboien) 

Nodoaaria  rotandata  (Reaaa) 

Nodoaaria  acabra  (Reaaa) 

Nodoaaria  apinaloaa  (Hontaga) 
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CRETACEOUS  PORAMINIFERA  OP  NEW  JERSEY.    [buijl.«. 


Geological  di»trihui%onf  etc, — Continued. 


Species. 


LAOBNIDA— oontiDned. 


Kodoeari»  yertebrmlifl  (Batach) 

Nodoaaria  williamsi  Bagg 

Kodoaaria  aippel  Benaa 

Lingalina  carinata  d  'Orbigny 

Frondlcnlaria  alata  d'Orbigny 

Frondioularia  anguata  Nilaaon,  var.  dimidia  Bagg 

FFondicnlaria  archiaciana  d'Orbigny  var.  strigillata  Bagg. 

Frondioularia  olarki  Bagg 

Frondioularia  gaaltina  Reuaa 

Frondicolaria  inversa  Reaaa i. 

Frondicnlaria  lanceola  Benaa 

Frondioularia  mi^or  Bomemann 

Frondioularia  ovata  Boemer 

Frondioularia  pulcbella  Karrer 

Frondicnlaria  retioulata  Kensa 

Frondicnlaria  vemeuilina  d'Orbigny 

Rhabdogonium  roemeri  Reuaa 

Bhabdogonlnm  tricarinatnm  d'Orbigny 

Bhabdogonium  tricarinatnm  var.  aoutangulum  Benaa 

Marginulina  enais  Benaa 

If  arginnlina  pedifonnis  Bomemann 

Marginulina  trilobata  d '  Orbi  gn  y 

Vaginulina  legumen  (Linn6) 

Vaginnllna  atrigillata  Benaa 

Criatellaria  acutauricularia  (Fichtel  &  Moll) 

Criatellaria  artioulata  (Beusa) 

Criatellaria  oaasia  (Fichtel  &  Moll) 

Criatellaria  crepidula(Fiobtel  &,  Moll) 

Criatellaria  cretacea  Bagg 

Criatellaria  onltrata(Montfort) 

Criatellaria  gibba  d'Orbigny 

Criatellaria  italica  Defrance 

Criatellaria  mamilligera  Karrer ^ 

Criatellaria  megapolitana  (Benaa) 

Criatellaria  projecta  Bagg 

Criatellaria  rotulata  ( Lunarck) 

Criatellaria  secana  Beuaa 

Criatellaria  trachyomphala  Beuaa 

Criatellaria  triangnlaria  d'Orbigny 

CriateUaria  wetberellii  (Jones) 

Flabellina  cordata  Benaa 

Flabellina  aagittaria  (Lea) 

Polymorpbina  compreaaa  d'Orbigny 

Polymprpbina  communia  (d'Orbigny) 

Polymorpbina  emeraoni  n.  ap 

Pol3rmorpbina  gibba  (d'Orbigny) 

Polymorpbina  lactea  (Walker  &,  Jacob) 

Polymorpbina  lactea  var.  elongate  Brady 

Polpmorphina  oblonga  d'Orbigny 

Polymorpbina  orbignii  (Zboraewaki) 

Polymorpbina  problema  (d'Orbigny) 

Polymorpliina  regalaila  Yon  MOnater 


Formation. 
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W9n. 


X 
X 


X 
X 


X 
X 
X 


Nave- 
sink. 


X 
X 


Banco- 
caa. 


X 


X 
X 
X 


X 
X 
X 
X 
X 
X 
X 


X 
X 


X 


X 
X 
X 
X 
X 
X 
X 
X 
X 


X 
X 


X 
X 
X 
X 
X 


X 
X 
X 
X 
X 
X 
X 


Mana- 
aqnan. 


X 


BAOa.] 


TABLE    OP    DISTRIBUTION. 


71 


Geological  distribution^  etc* — Continued. 


Species. 


OLOBIGBRINIDA!. 


Globigerina  hiiUoidea  d'Orbigny 

Globigerina  biiUoidoa  var.  triloba  Reuss. 
Globigerina  cretacea  d'Orblgny 


ROTAUDAS. 


Discorbiua  bertheloti  (d'Orbigny ) 

Trancatulina  akneriana  (d'Orbigny) 

Tmncatulina  haidingerii  (d'Orbigny) 

Truncatulina  lobatula  ( Walker  &  Jacob) 

Truncatiilina  rcfulgeus  (Montfort) 

Truncatulina  uiigerian»  (d'Orbigny) 

Truncatulina  wuellerstoril  (Schwager) 

Auonialina  ammonoidea  ( Renas) 

Anoniallnu  grosserugosa  (GUmbel) 

Palvinulina  karsteni  (Reuse) 

Palvinuliua  micheliniana  (d'Orbigny) 

Pulviuulina  reticulata  ReuM,  var.  carinata  Bagg 

Total 


Fomiation. 


Mata- 
wan. 


X 


20 
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32 
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X 
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X 

X 
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PLATE  I. 

DIAGRAMS  ILLUSTRATING  DESCRIPTIVE  TERMS. 

Fiii.l.  Nodosarian  type  (NodoaariB,  Vaginulina,  Deotalioa,  Bbabdogonium, 

Fills,  2,  3.  Nkutiloid  type  (Nonionin*,  PolyatoiiMlla,  Cristollkria,  AnomoltnA, 

etc) 

Via.  4.  Trochoid  type  (Discorbina,  PDlviniilina,  Rotalla,  TriinoatuUnn,  «to). .. 
Fir,.  5.  Textularinn  typs  (Tsxtiilana,  Buliviuii,  Spiroplecta,  BnlimiDH,  etc).. 
Flu.  6.  Miliolinu  type  (Hiliulina,  Biloculintk,  TrilocnliDa,  Spirolooalina,  etc). . 


i.  QEOLOQhCAL   SURVEV 


BULLETIN    NO.  8S. 


DIAGRAMS  ILLUSTRATING  DESCRIPTIVE  TERMS 


PLATE  II. 
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PLATE  II. 

CRETACKOU8    KORAMINIFERA. 

Page. 

F1G8.  la^lb.  Hapix)phragmium  concavum  Bagg(x48) 37 

Fig.  2.  Vkkneuilina  triquetra  (V.  Milnster)  (x  14) 30 

Fig.  3.  Bolivina  punctata  d'Orb  (x  142) 33 

Figs.  5a,  5b.  Vitrewebbina  bollasi  Chapman  (x  3) 35 

F1G8.  4a,  4b.  Vitrewebbina  LvEVIS  (Sollaa)  (x  3) 36 

Figs.  4a,  5b  (bottom  forma).  Frondicularia  ovata  Roemer  (x  5) 49 

Fio.  4b  (bottom  form).  Frondicularia  alata  d'Orb  (x  9) 46 

• 
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9.  OEOLOOICAL   SURVEV 


BULLETIN    NO.  88. 
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CRETACEOUS    FORAMtNIFERA 


PLATE   III 


79 


CRETACEOUS  KORAMINEFEKA. 

I 

-,,  1.  NoiTOSARiA  ZIPPRI  Renss  (dimorphic  form)  (x7) 

;.  2a.  NoiMJSARiA  wiluamsi  UagK  (latent  oapitct)  (x  38) 

I.  2b.  NoDOHARiA  wiLUAMSi  Bagg  (longitnilioal  Bsctiou)  <z  3$) 

I,  3.  KitOMiicuLARtA  MAJOR  Bomemunti  (x  13) 

i.  4.  Frondicclaria  clarki  Bagg  (x  10) 

1.5.  Frondiculabia  arciiiaciama  d'Orb.  var.  HTRiaiI.t.ATA  liagg  (x  19)... 

i.e.   FRONDlCfLARlA    IIKTICULATA   K0UM{S49) 

i.  Ta.  pRONiitciTLAHiA  ANUII8TA  NilatOD,  var.  iiImidia  Bagg  (lateral  aspect) 

(I  21) 

:,  7b.  Frondiculakia  anovbta  NUhou,  rar.  dimidia  Bagg  (loagitndjual 

aection)  (s21) ; 
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CRETACEOUS    FORAMPNrFERA 


PLATE  IV 
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3069 0 


PLATE  IV. 

CRETACEOUS  FORAMINIFERA. 

Fig.  la.  Flabkllina  sagittaria  Lea  (x  5) 59 

Fig.  lb.  P'labrluna  sagittaria  Lea  (approaching  Frondiculakia)  (x5)..  59 

Fig.  2a.  Frondicularia  ovata  Roemer(x7) 49 

Fig.  2b.  Frondicularia  ovata  Roemer  (longitudiual  section)  (x  7) 4;» 

Fig.  3.  Vaginulina  strigillata  Reuss  (x  6) 53 

Fig.  4.  Vaginulina  lkgumen  (Liiine)(x34) 53 

Fig.  5a.  Cristkllaria  italica  Defrance  (peripheral  aspect)  (x  45) 56 

Fig.  5b.  Cristellaria  italica  Defrance  (lateral  aspect)  (x  45) 56 
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CRETACEOUS    FORAMPNIFERA 


PLATE  V. 
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** 


PLATE  V. 

CRETACEOUS  FORAMINIFERA. 

Page. 

Fig.  1».  Cbistkllaria  PROJECTA  Bagg  (x  10) 57 

Fig.  lb.  Cristbllakia  projbcta  Bagg  (longitadinal  section)  (x  10) 57 

Fig.  2a.  Cribtkllaria  cretacka  Bagg  (x  10) 55 

Fig.  2b.  Cristellaria  crbtacea  Bagg  (longitudinal  section)  (x  10) 55 

Fig.  3a.  Pulyinulina   rki'Iculata    Renss^  var.    carinata    Bagg    (inferior 

aspect)  (x63) 68 

Fig.  3b.  Pulvinuuma  reticulata  Rense,  var.  carikata   Bagg    (superior 

aspect)  (X  53) 68 
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CRETACEOUS    FORAMINIFERA 


PLATE  VI. 
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PLATE  VI. 
CRETACEOUS  FORAMINIFERA. 

FlO.  1.   CRI8TRLLARIA  CULTRATA  (Mootfort)  (x  22) 55 

Flo.  2.  PoLYMORPHiNA  COMMUNIS  d'Orb  (X  37) 60 

FlO.  3.    POLYMORPHINA  KMSR80NI  Bagg  (X  33) 60 

Fio.  4.  Anomalina  grosserugosa  (Gambel)  (x  86) 67 

Fig.  5.  Anomalina  ammonoidbs  (Ream)  (x  70) 67 
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I.  8.   QE01.0GICAL   SURVEY 


#  0 


CRETACEOUS    FOBAMINIFERA 


INDEX. 


Page. 
Analyses  of  specimens  of  Foraminlfera..       13 

AnalysiH  of  glaacouite U 

Anomalina  ammonoides  ( Reuss) 07, 86 

Anomalina  grosserugosa  (QttmWl). 67.86 

Anomalina      wiillerstorfl      Sch  wager  = 

Truucatulina  wuellerstorfl 66-67 

Apiopterina  d'orbignii  Zborzewski  —  Pol- 

ymorphina  orbignii 68 

Bailey,  J.  W.,  cited 15 

Bibliography  of  the  Foraminifera 17-25 

Bolivina  punctata  d'Orbigny 33,78 

Boli  vina  tex tilaroides  Reuss JH 

Brady,  H.  B.,  bibli(^n*aphy  of  Foraminif- 
era prepared  by 17 

Bulimina  puschi  Reuss JB-33 

Bulimina  variabilis  d'Orbigny 33 

Chapman,  Frederick,  acknowledgments 

to 9 

Chemical  analyses,  see  Analyses. 

Clark,  W.  B.,  acknowledgments  to 9 

cited 14,16 

letter  of  transmittal  by 7 

Cibicides  refulgens  Montfort  =  Trunca- 

tulina  refulgens 66 

Citharina  strigillata  Keus8=  Vagiuulina 

strigUlata 63 

Clavulina  communis  d'Orbigny 38 

Clavulina  parisiensis  d*Orbigny 32 

Credner,  Hermann  von,  cited 16 

Cristellaria  acutauricularis  (Fichtel  and 

Moll) 64 

Cristellaria  articulata  ( Reuss) 64 

Cristellaria  cassis  (Fichtel  and  Moll ) 54 

Cristellaria  crepidula  (Fichtel  and  Moll) .       55 

Cristellaria  cret^cea  Bagg 55,84 

Cristellaria  cultrata  (Montf ort) 55-56, 86 

Cristellaria  gibba  d'Orbigny 66 

OistelUria  italica  (Def ranee) 66, 82 

Cristellaria  mamilligera  Karrer 56-57 

Cristellaria  megapolitana(  Reuss) 57 

Cristellaria  projecta  Bagg 57,84 

Cristellaria  rotulata  ( Lamarck ) 57-^% 

CVistellaria  secans  Reuss 58 

Cristellaria  trachyomphala  Reuss 58 

Cristellaria  triangularis  d^Orbigny 68-^ 

Cristellaria  wetherellii  (Jones) 60 

Dall,  W.  H. ,  acknowledgments  to 9 

Dawscn,  G.  M.,work  on  Cretaceous  Fo- 
raminifera of  Canada  by 11 

Dentalina  acuminata  Reuss =Nodo8aria 

acuminata 36 

Dentalina  adolphinula  d'Orbigny = Nodo- 

saria  adolphinula 37 

Dentalina  communis  d'Orbigny =Nodo- 

tarla  communis 87-418 


I*ajre. 
Dentalina  consobrina  d'Orbigny  =  Nodo- 

saria  consobrina 33 

Dentalina  farcimen    Reuss  =  Nodosaria 

farcimen  (Soldani) 38-39 

Dentalina  flliformis  Brady  =  Nodosaria 

flliformis  d'Orbigny '39 

Dentalina  inomata  d'Orbigny = Nodosa- 
ria inomata 99 

Dentalina  indifferens  Reuss  =  Nodosaria 

indifferens 99 

Dentalina  multicastata,  d'Orbigny = No- 
dosaria multicostata 4^M1 

Dentalina   obliqua   Jones,   Parker,  and 

Brady  =  Nodosaria  obliqua 41 

Dentalina  pauperata  d'Orbigny  —  Nodo- 
saria paui>erata 42 

Dentalina  pulchra  Gabb  ~  Nodosaria  zip- 

pei  Reuss 45 

Dentalina  roemeri  Neugoljoren  =  Nodo- 

sariaroemeri 43 

Dentalina     scabra     Reuss  =  Nodosaria 

scabra 43-44 

Dentalina  steenstrupi  Reuss = Nodosaria 

obliqua 41 

Dentalina    subnodof>a    Reuss  =r-  Pleuro- 

stomella  subnodosa 84 

Dentalina  sulcata  d'Orbigny  —  Nodosaria 

obliqua 41 

Dentalina  vertebralis  Sherbom  and 
Chapman  =  Nodosaria  verte- 
bralis   44 

Discorbina  bertheloti  (d'Orbigny) 64 

Flabellina  cordata  Reuss , 59 

Flabellina  sagittaria  (Lea) 50,82 

Flabellina  reticulata  Reuss  =  Frondicu- 

laria  reticulata 50 

Frondicularia  alata  d'Orbigny 4fr-47, 78 

Frondicularia  angusta  Nilsson  var.  di- 

midia,  Bagg 47,80 

Frondicularia  archiaciana  d'Orbigny  var. 

strigiUata  (nov.  var.) 47,80 

Frondicularia clarkl  Bagg 48,80 

Frondicularia  gaultina  Reuss 48 

Frondicularia  in  versa  Reuss 48 

Frondicularia  lanceola  Reuss 49 

Frondicularia  major  Bomemann M,  80 

Frondicularia  ovata  Roemer 49, 82 

Frondicularia  pulchelia  Karrer '. W-50 

Frondicularia  reticulata  Reuss 60, 80 

Frondicularia  veme  uilina  d  'Orbigny 60 

Gabb,  W.  M.,  cited 15 

Gaudryina  pupoldes  d'Orbigny 31-32 

Geological  distribution  of  the  Foraminif- 
era described,  table  showing 60-71 

Goode,  G.  Brown,  acknowledgments  to. .        0 

87 


88 


INDEX. 


Pag«. 
Glandulina  Itevlgata  d^Orbigny  =  Nodo- 

saria  laBvigata 40 

Glandalina  rotundata  Beuss  =  Nodosaria 

rotundata 43 

Qlaaoonite,  analysis  of 14 

Globitferina  bulloides  d'Orbigny 03 

Globig^rina  bulloides  var.  triloba  Reuss.  63-64 

Globigerlna  cretacea  d^Orbigny 64 

Globnlina   gibba   d'Orbigiiy=Polymor- 

phina  gibba 61 

Guttulina  communis  d*Orbiflrny=Poly- 

morphina  communis 60 

Guttulina  problema    d'OrbIgny=Poly- 

morphina  problema 62 

Haplophragmium  concavum  Bagg 27, 78 

Haplophragmium  irregulare  Roemer 27 

Hillebrand,  W.  F.,  analyses  of  specimens 

of  Foraminif  era  by 18 

Hunt,  T.  Sterry,  analysis  of  glauconite 

by 14 

Johnson,  C.  W.,  acknowledgments  to —  9 

Lagena  globosa  (Montagu) 34 

Lea,  Isaac,  cited 15 

Lenticulites  rotulata  Lamarck =Cristel- 

laria  rotulata 67 

Lingulina  carinata  d'Orbigny 46 

Linn,  Alonzo,  acknowledgments  to 9 

Literature  of  the  Foraminifera  (list  of 

works) 17-25 

Lyell,  Charles,  cited 15 

Marginulina  ensis  Keuss 51^52 

Marginulina  pedif ormis  Bornemann 52 

Marginulina  triloba ta  d'Orbigny 52 

Marginulina  wetherellii  Jones =Cri8tel- 

laria  wetherellii 59 

Morton,  S.  G.,  cited 15 

Murray  and  Renard,  cited 14 

Nautiloid  type  of  shell,  figure  showing..  76 
Nautilus    acutauricularis    Fichtel    and 
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112.  Earthquakes  in  California  in  1892,  by  Charles  D.  Perrine.    1893.    8^.    57  pp.    Price  10  cents. 

113.  A  Report  of  Work  done  in  the  Division  of  Chemistry  during  the  Fiscal  Years  1891-'92and 
1892-'93.    F.  W.  Clarke,  Chief  Chemist.    1893.    8^.    115  pp.    Price  15  cents. 

114.  Earthquakes  in  California  in  1893,  by  Charles  D.  Perrine.    1894.    89.    23  pp.    Price  5  cents. 

115.  A  Geographic  Dictionary  of  Rhode  Island,  by  Henry  Gannett.    1894.  8°.  31  pp.    Price  5  cents. 

116.  A  Geographic  Dictionary  of  Massachusetts,  by  Henry  Gannett.    1894.    8°.    1^  pp.    Price  15 
cents. 

117.  A  Geographic  Dictionary  of  Connecticut,  by  Henry  Gannett.    1894.    8°.    67  pp.    Price  10  c^nts. 

118.  A  Geographic  Dictionary  of  New  Jersey,  by  Henry  Gannett.   1894.  8*^.   131  pp.   Price  15  cents. 

119.  A  Geological  Reconnoissance  in  Northwest  Wyoming,  by  George  Homans  Eldridge.    1894.    8^. 
72  pp.    4  pi.     Price  10  cents. 

120.  The  Devonian  System  of  Eastern  Pennsylvania  and  New  York,  by  Charles  S.  Prosser.    1895. 
89.    81  pp.    2  pi.    Price  10  cents. 

121.  A  Bibliography  of  North  American  Paleontology,  by  Charles  Rollin  Keyes.     1884.    8*^.    251  pp. 
Price  20  cent*. 

122.  Results  of  Primary  Triangulation,  by  Henry  Gannett.    1894.  8^.   412  pp.   17  pi.    Price  25  cents. 

123.  A  Dictionary  of  Geographic  Positions,  by  Henry  Gannett.    1895.    89.    183  pp.    1  pi.    Price  15 
cents. 

124.  Revision  of  North  American  Fossil  Cockroaches,  by  Samuel  Hubbard  Scndder.    1895.    8^.    176 
pp.    12  pi.    Price  15 cents. 

125.  The  Constitution  of  the  Silicates,  by  Frank  Wigglesworth  Clarke.    1895.    8o.    109  pp.    Price  15 
cents. 

126.  A  Mineralogical  Lexicon  of  Franklin,  Hampshire,  and  Hampden  C-onnties,  Massachusetts,  by 
Beqjam in  Kendall  Emerson.    1805.    8°.    180  pp.    1  pi.    Prio-e  15  cents. 

127.  Catalogue  and  Index  of  Contributions  to  North  American  Geology,   1732-1891,   by  Nelson 
Horatio  Darton.    1896.    8°.    1045  pp.    Price  60  cents. 

128.  The  Bear  River  Formation  and  its  Characteristic  Fauna,  by  Charles  A.  White.    1895.    8^.    106 
pp.    11  pi.    Price  15  cents. 

129.  Earthquakes  in  California  in  1894,  by  Charles  D.  Perrine.    1895.    8^.    25  pp.    Price  5  cents. 

130.  Bibliogrraphy  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Mineralogy 
for  1892  and  1893,  by  Fretl  Boughton  Weeks.    1896.    8^.    210  pp.    Price  20  cents. 

131.  Report  of  Progress  of  the  Division  of  Hydrography  for  the  Calendar  Years  1893  and  1884,  by 
Frederick  Haynes  Newell,  Topographer  in  Charge.    1895.    8^^.    126  pp.    Price  15  cents. 

132.  The  Disseminated  Lead  Ores  of  Southeastern  Missouri,  by  Arthur  Winslow.    1896.    89.    31  pp. 
Price  5  (<ent«. 

133.  Contributions  to  the  Cretaceous  Paleontology  of  the  Pacific  CAtaat:  The  Fauna  of  the  Knofxville 
Beds,  by  T.  W.  Stanton.    1895.    8o.    132  pp.    20  pi.    Price  15  cents. 

134.  The  Cambrian  Rocks  of  Pennsylvania,  by  Charles  Doolittle  Walcott.    1896.    8^.    43  pp.    15  pi. 
Price  5  cents. 
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135.  Bibliography  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Mineralogy 
for  the  Year  18M,  by  F.  B.  Weeks.    1896.    8o.    141  pp.    Price  15  cents. 

136.  Volcanic  Rocks  of  South  Mountain,  Pennsylvania,  by  Florence  Basooro.  1806.  8P.  124  pp.  28 
pi.    Price  15  cents. 

187.  The  6«ology  of  the  Fort  RUey  Military  Reaerration  and  Vicinity,  Kansas,  by  Robert  Hay. 
1886.    80.    86- pp.    8pL    Price  5  cents. 

186.  Artaaian-Well  ProspeeU  in  the  Athtntic  Coastal  Plain  Region,  by  N.  H.  Darton.  1896.  8o.  238 
pp.    19  pL    Price  20  oenta. 

188.  Oaology  of  the  Castle  Mountain  Mining  District,  Montana,  by  W.  H.  Weed  and  L.  V.  Pinaon. 
1886.    8°.    164  pp.    17  pi.    Price  15  cents. 

140.  R^wrt  of  Progress  of  the  Dirision  of  Hydrography  for  the  Calendar  Year  1886,  by  Frederick 
Haynea  Kewell,  Hydrographer  in  Charge.    1806.    9P.    866  pp.    Price  25  cents. 

141.  Tha  Eooene  Deposits  of  the  Middle  Atlantic  Slope  in  Delaware,  Maryland,  and  Virginia,  by  WSU- 
iam  Bollock  Clark.    1886.    9P.    167  pp.    40  pi.    Price  15  cents. 

142.  A  Brief  Contribntion  to  the  Geology  and  Paleontology  of  Northwestern  Louisiana,  by  T.  Way- 
land  Vaughan.    1896.    8o.    65  pp.    4  pi.    Price  10  cents. 

148.  A  BibUography  of  Clays  and  the  Ceramic  Arta,  by  John  C.  Branner.  1896.  8P.  114  pp.  Price 
15  eenta. 

144.  The  Moraines  of  the  Missouri  Coteau  and  their  Attendant  Deposits,  by  James  Bdward  Todd. 
1886.    8o.    71pp.    21  pi.    Price  10  cenU. 

145.  The  Potomac  Formation  in  Virginia,  by  W.  M.  Fontaine.   1896.  8°.  149  pp.  2  pL  Price  15  conto. 

146.  BibUography  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Miner- 
alogy for  the  Year  1895,  by  F.  B.  Weeks.    1896.    8o.    130  pp.    Prioel5cenU. 

147.  Earthquakes  in  California  in  1896,  by  Charles  D.  Perrine,  Assistant  Astronomer  in  Charge  of 
Earthquake  Obserrations  at  the  Lick  Obaervatory.    1896.    99.    23  pp.    Price  5  centa. 

148.  Analyses  of  Rocks,  with  a  Chapter  on  Analytical  Methods,  Laboratory  of  the  United  States 
Geological  Survey,  1880  to  1896,  by  F.  W.  CUrke  and  W.  F.  Hillebrand.  1887.  8°.  306  pp.  Price  20 
cents. 

149.  Bibliography  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Ifineralogy 
for  the  Year  1896,  by  Fred  Bonghton  Weeks.    1897.    S^.    152  pp.    Price  15  cents. 

150.  The  Educational  Series  of  Rock  Specimens  Collected  and  Distributed  by  the  United  States 
Geological  Survey,  by  Joseph  Silas  DUler.    1898.    8o.    400  pp.    47  pi.    Price  25  centa. 

In  pr$*9: 

151.  The  Lower  Cretaceous  GryphsBas  of  the  Texas  Region,  by  R.  T.  Hill  and  T.  Wayland  Vaughan. 
1898.    9P,       pp.    25  pi.    Price       cents. 

152.  A  Catalogue  of  the  Cretaceous  and  Tertiary  Plants  of  North  America,  by  F.  fl.  Knowlton. 
1898.    80.       pp.    Price       centa. 

153.  A  Bibliographic  Index  of  North  American  Carboniferous  invertebrates,  by  Stuart  Waller.  1898. 
9P.       pp.    Price       cents. 

WATER-SUPPLY  AND  IRRIGATION  PAPERS. 

By  act  of  Congress  approved  June  11,  1896,  the  following  provision  was  made: 
'*Protnded,  That  hereafter  the  reports  of  the  Goological  Survey  in  relation  to  the  gauging  of 
streams  and  to  the  methods  of  utilizing  the  water  resources  may  be  printed  in  octavo  form,  not  to 
exceed  one  hundrtnl  pages  in  length  and  five  thousand  copies  in  number;  one  thousand  copies  of 
which  shall  be  for  the  official  use  of  the  Geological  Survey,  one  thousand  five  hundred  copies  shall  be 
delivered  to  the  Senate,  and  two  thousand  five  hundred  copies  shall  be  delivered  to  the  House  of  Rep- 
resentatives, for  distribution.' 
Under  this  law  the  following  papers  have  been  published : 

1.  Pumping  Water  for  Irrigation,  by  Herbert  M.  Wilson.     1896.    8°.    57  pp.    9  pi. 

2.  Irrigation  near  Ph<£nix,  Arizona,  by  Arthur  P.  Davis.    1897.    8^.    97  pp.    81  pi. 

3.  Sewage  Irrigation,  by  George  W.  Rafter.    1897.    8°.    100  pp.    4  pi. 

4.  A  Reconnoissance  in  Sontheasiem  Washington,  by  Israel  Cook  Rusaell.     1897,    8°.    96  pp.    7  pi. 

5.  Irrigation  Practice  on  the  Great  Plains,  by  Elias  Branson  Cowgill.    1887.    SP.    38  pp.    12  pi. 

0.  Underground  Waters  of  Southwestern  Kansas,  by  Erasmus  Ilaworth.    1897.    8^.    65  pp.    12  pi. 

7.  Seepage  Waters  of  Northern  Utah,  by  Samuel  Fortier.    1897.    8°.    50  pp.    3  pi. 

8.  Windmills  for  Irrigation,  by  E.  C.  Murphy.    1897.    8°.    49  pp.    8  pi. 

9.  Irrigation  near  Greeley,  Colorado,  by  David  Boyd.    1897.    8^.    90  pp.    21  pi. 

10.  Irrigation  in  MesiUa  Valley,  New  Mexico,  by  F.  C.  Barker.    1898.    8°.    51  pp.    11  pL 

11.  River  Heights  for  1896,  by  Arthur  P.  Davis.    1897.    8°.    100  pp. 

15.  Operations  at  River  Stotions,  1897,  Part  I.    1898.    8°.    100  pp. 

16.  Operations  at  River  SUtions,  1897,  Part  £1.    1898.    8<'.    101-200  pp. 
In  pres* : 

12.  Water  Reiiources  of  Southeastern  NebrMka,  by  Nelson  H.  Darton.    1896.    8^.    56  pp.    21  pi.     ^ 

13.  Irrigation  Systems  in  Texas,  by  William  Ferguson  Hutson.    1898.    8°.    67  pp.    10  pi. 
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14.  New  Teats  of  Certain  Pumps  and  Water-Lifts  used  in  Irrigation,  by  Ozni  P.  Hood.  1898.  8^^. 
9^!  pp.    1  pL 

TOPOGRAPHIC  MAP  OF  THE  UNITED  STATES. 

Wlien;  in  1882,  the  Geological  Survey  wss  directed  by  law  to  make  a  geologic  map  of  the  United 
States,  there  was  in  existence  no  suitable  topographic  map  to  serve  as  a  base  for  the  geologic  map. 
The'  preparation  of  such  a  topographic  map  was  therefore  immediately  begun.  About  one-fifth  of  the 
area  of  the  country,  excluding  Alaska,  hsm  now  been  thus  mapped.  The  map  is  published  in  atlas  sheetH, 
each  sheet  representing  a  small  quadranguli^  district,  as  explained  nnder  the  following  heading.  The 
separate  sheets  are  sold  at  5  cents  each  when  fewer  than  100  copies  are  purchased,  but  when  they  are 
ordered  in  lots  of  100  or  more  copies,  whether  of  the  same  sheet  or  of  different  sheets,  the  price  is  2  cen  ts 
each.  The  mapped  areas  are  widely  scattered,  nearly  every  State  being  represented.  More  than 
800  sheets  have* been  engraved  and  printed;  they  are  tabulated  by  States  in  the  Survey's  "List  of 
Publications,"  a  pamphlet  which  may  be  had  on  application. 

GEOLOGIC  ATLAS  OF  THE  UNITED  STATES. 

The  Geologic  Atlas  of  the  United  States  is  the  final  form  of  publication  of  the  topogntphic  and 
geologic  maps.  The  atlas  is  issued  in  parts,  progressively  as  the  8ur\'ey8  are  extended,  and  is 
designed  ultimately  to  cover  the  entire  country. 

Under  the  plan  adopted  the  entire  area  of  the  country  is  divided  into  small  quadrangular  districts 
(designated  quadrangles),  bounded  by  certain  meridians  and  parallels.  The  unit  of  purvey  U  al.<4o the 
unit  of  publication,  and  the  maps  and  descriptions  of  eai^h  quadrangular  district  arc  issued  ait  a  folio 
of  the  Geologic' Atlas. 

Each  folio  contains  topographic,  geologic,  economic,  and  structural  maps,  together  with  textual 
descriptions  and  explanations,  and  is  designated  by  the  name  of  a  principal  town  or  of  u  prominent 
natural  feature  within  the  district. 

Two  forms  of  issue  have  been  adopted,  a  "  library  edition  "  and  a  "field  edition."  lu  both  the 
sheets  are  bound  between  heavy  paper  covers,  but  the  library  copies  are  permanently  bound,  while 
the  sheets  and  covers  of  the  field  copies  are  only  temporarily  wiri'd  together. 

Under  the  law  a  copy  of  each  folio  is  sent  to  certain  public  libraries  and  educational  institutions. 
The  remainder  are  sold  at  25  cents  each,  except  such  as  contain  an  unusual  amount  of  matter,  which 
are  priced  accordingly.    Prepayment  is  obligatory.    The  folios  ready  for  distribution  are  listed  below. 


No. 


1 

3 
4 
6 
6 
7 
8 
9 

10 

11 

12 

13 

14 

l.-i 

16 

17 
18 


Name  of  sheet. 


Livingston 

Kinggold 'I 

Placerville 

Kingston 

Sacramento 

Chattanooga 

Pikes  Peak* 

Sewanee 

Authra«"ite-Cre8t- 
ed  Butte.  [ 

Harpers  Ferry..  .1 

Jackson  

Kstillville 1 


State. 


Frederickshurg.  .| 

Staunton I 

Lassen  Teak 

Knoxville / 


Mary»*vill« 
Siuartflville 


19     SteveiiHon 


20 

21 
o.> 

Aim 

23 
24 


Cleveland  . .. 

I'ikeville 

MrMiu^ville 

Noniiui 

Three  Forks. 


Montana.. 

Georgia... 

Tennessee 

California. 

Tennessee 

California. 

Tennessee 

Colorado.. 

Tennessee 

Colorado . . 

Virginia .. 

WestVa.. 

Maryland . 

Caliiomia. 

Virginia . . 

Kentucky. 

TenneHsee 

Maryland. 

Virginia  .. 

Virginia .. 

WestVa.. 

California 

TennesHee 

N.  Carolina 

California.  I 

California. 

Alabama  . 

(ieorgia... 

Tennessee 

Tennessee 

Tennessee 

Tenne.Hsee  i 

Maryland. 

Virginia  ..| 

Montana..! 


Limiting  meridians. 


Limiting  parallels. 


llOO-lllo 

85^-850  30'  I 

120^  30'-12r  ' 

84«^  30'-85o 
121o_i21o  30' 

85^-853  30' 

1050-1050  30' 

850  30-860 

IO60  45'-107o  15' 


770  30'-78o 

1200  30'-121o 

820  30'-<83o 

770-770  30' 

790-790  30' 

1210-122O 

830  30'-84o 

1210  30'-122o 
1210-1210  30' 

850  30-860 

840  .30'-85o 
85  ^-H.")  3  30' 
850  30-860 

760  30'-77o 

1110-1120 

Out  of  stock. 


I 


Area,  in  Price, 
sqnarei    in 
miles,  jcents. 


450-460 

340  30'-35o 

380  30-39° 
350  30'-36o 
380  30-300 
350-350  30' 
380  30-390 
350-350  30' 
380  45'-39o 

39o_'»9o  30' 

380-380  30' 

360  30-370 

380-380  30' 


3.354 

980 

932 
969 
932 
975 
932 
975 
465 

925 

938 

957 

l»38 


25 

25 

23 
25 
25 
25 
2.3 
25 
50 


25 


25 
25 


380-380  30' 

93  s 

25 

40^-410 

:i.  OIM 

25 

350  30-36- 

9-'5 

25 

:»o_39o  3JI' 
390-3^3  30' 

925 
9-J5 

25 
25 

340  30'-35o 

1»80 

25 

350-350  30' 
350  30-360 
350  30-860 

075 
969 
969 

25 
25 
25 

380-380  30' 

938 

25 

450-460 

3,354 

50 
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No. 


25 


27 


80 


81 

82 

83 
84 

85 
86 
87 
39 
40 


Name  of  sheet. 


Loudon 

Pocahontas < 

Morristown 

Piedmont < 


NovadaCity: 

Nevada  City. 

Grass  Valley 

Banner  Hill 
Yellowstone   Na* 
tional  Park: 

GalUtin... 

Canyon  ... 

Shoshone  . 

Lake 

Pyramid  Peak 

Franklin { 

Briceville.... 
Buckhannon. 

Gadsden 

Pueblo 

Downieville  . 

Tnickee 

Wartburg ... 


;} 
) 


State. 


Tennessee 
Virginia . . 
West  Va. . 
Tennessee 
Virginia . . 
Maryland 
WestVa 


Limiting  meridians. 


} 


California 


El 
■I 


840-S40  SO' 
810-81°  SO' 
830-830  30 

790-790  30' 


"Wyoming. 

California. 
Virginia.. 
West  Va. . 
Tennessee 
WestVa.. 
Alabama  . 
Colorado . . 
California. 
CaUfomU. 
Tennessee 


1210  00'  25"-12lo  03'  45" 
1210  01'  35"-121o  06'  04" 
1200  57'  05"-121o  00'  25" 


1100-1110 


} 


1200-1200  30' 

790-790  30' 

840-840  80' 
8OO-8O0  80' 
860- 860  3o« 
1040  80'.105o 
1290  30'-121o 
1200-1200  30' 
.  840  80'-85o 


Limiting  parallels. 


350  30'-36o 
370-373  30' 
360-360  30' 

390-390  30' 


390  13'  60"-390  17'  16" 
390  10'  a2"-39o  13'  50" 
390  13'  50"-39o  17'  16" 


440-450 

380  30'-39o 
ago  30'-39o 

36'-36*  30' 
380  80-89 
340.340  30' 
38O-38O30' 
89O30'-40o 
M90-390  80' 
360-360  30' 


Area,  in 
square 
miles. 


Price, 

in 
cents. 


960 
951 
963 

925 

1L65  ) 
12.09  \ 
1L65   J 


3,412 

932 

932 

963 
932 
986 
938 
919 
025 
963 


25 
25 
25 

25 


50 


75 

25 

25 

25 
25 
25 

50 
25 

25 


STATISTICAL  PAPERS. 


Mineral  Resources  of  the  United  SUtes,  1882,  by  Albert  Williams,  jr.  1883.  80.  zrii,  813  pp.  Priee 
50  cents. 

Mineral  Resources  of  the  United  States,  1883  and  1884,  by  Albert  Williams,  Jr.  1885.  80.  ziv,  1016 
pp.    Price  60  cents. 

Mineral  Resources  of  the  United  States,  1885.  Division  of  Mining  Statistics  and  Technology.  1886. 
8^.    vii,  576  pp.    Price  40  cents. 

Mineral  Resources  of  the  United  States,  1886,  by  David  T.Day.   1887.  80.   viii,813pp.    Price  50  oenta. 

Mineral  Resources  of  the  United  SUtes,  1887,  by  David  T.Day.   1888.   80.  vii,  832  pp.   Price  50  cents. 

Mineral  Resources  of  the  United  SUtes,  1888,  by  David  T.Day.    1890.   80.  vii,  652  pp.    Price  50  cento. 

Mineral  Resources  of  the  United  SUtes,  1889  and  1890,  by  David  T.  Day.  1802.  80.  viii,  671  pp. 
Price  50  cents. 

Mineral  Resources  of  the  United  SUtes,  1891,  by  David  T.  Day.    1893.    80.  vii,  630  pp.    Price  50  censa. 

Mineral  Resources  of  the  United  SUtes,  1892,  by  David  T.  Day.   1893.    80.  vii,  850  pp.    Price  50  cento. 

Mineral  Resources  of  the  United  SUtes,  1893,  by  David  T.  Day.    1804.    80.  viii,  810  pp.    Price  50  cento. 

On  March  2,  ^895,  the  following  provision  was  included  in  an  act  of  Congress : 

*' Provided,  That  hereafter  the  report  of  the  mineral  resources  of  the  United  SUtes  shall  be  issued 
as  a  part  of  the  report  of  the  Director  of  the  Geological  Survey." 

In  compliance  with  this  legislation  the  following  reporto  have  been  published : 

Mineral  Resources  of  the  United  SUtes,  1894,  David  T.  Day,  Chief  of  Division.  1895.  80.  xv,  646 
pp.,  23  pi. ;  xix,  735  pp.,  6  pi.    Being  Parto  III  and  IV  of  the  Sixteenth  Annual  Report. 

Mineral  Resources  of  the  United  SUtes,  1895.  David  T.  Day,  Chief  of  Division.  1896.  S°.  xxiii, 
542  pp.,  8  pL  and  maps;  iii,  543-1058  pp.,  9-13  pi.  .  Being  Part  III  (in  2  vols.)  of  the  Seventeenth 
Annual  Rei>ort. 

Mineral  Resources  of  the  United  SUt«s,  1896,  David  T.  Day,  Chief  of  Division.  1897.  8P.  xii,  642 
pp.,  1  pi. ;  643-1400  pp.    Being  Part  V  (in  2  vols.)  of  the  Eighteenth  Annual  Report. 

The  report  on  the  mineral  resources  for  the  calendar  year  1897  will  form  a  part  of  the  Nineteenth 
Annual  Report  of  the  Survey. 

The  money  received  from  the  sale  of  the  Survey  publications  is  deposited  in  the  Treasury,  and  the 

SecreUry  of  the  Treasury  declines  to  receive  bank  checks,  drafto,  or  posUge  stamps ;  all  remittances, 

therefore,  must  be  by  money  order,  made  payable  to  the  Director  of  the  United  SUtes  Geological 

Survey,  or  in  cuerenct— the  exact  amount.     Correspondence  relating  to  the  publications  of  tho 

Survey  should  be  addressed  to — 

The  Disbctor, 

United  States  Geological  Survey, 

Wauunoton,  D.  C. 
Washinqton,  D.  C,  May,  1898. 
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LETTER  OF  TRANSMITTAL 


Depabtment  of  the  Interior, 

United  States  Geological  Survey, 

WashingtoUj  D.  C,  June  19 j  1897-. 

Sir  :  I  have  the  honor  to  transmit  herewith  an  ilhistrated  paper  by 

Dr.  F.  L.  Eansome  on  some  lavas  from  California  that  are  regarded  as 

intermediate  between  trachytes  and  andesites.    It  may  be  noted  that 

these  rocks  occupy  the  same  position  among  the  effusives  that  certain 

of  the  rocks  called  monzonite  by  Brogger  do  among  the  granolites. 

It  is  recommended  that  the  paper  be  published  as  a  bulletin. 

Yery  respectfully,  yours, 

H.  W.  Turner, 

Geologist. 

Hon.  Charles  D.  Walcott, 

JDirector  United  States  Geological  Survey. 
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SOME  LAVA  FLOWS  OF  THE  WESTERN  SLOPE  OF  THE 

SIERRA  NEVADA,  CALIFORNIA. 


By  F.  Leslie  ^ansome, 


IXTHODUCTION. 

The  field  relationships  of  the  rocks  described  in  the  following  paper 
were  studied  during  the  summers  of  1895  and  1896,  while  I  was  engaged 
in  geologically  mapping  portions  of  the  Sonora  and  Big  Trees  quad- 
rangles, under  the  direction  of  Mr.  H.  W.  Turner.  It  was  seen  that  this 
particular  set  of  lavas  offered  a  promising  field  for  more  detailed  work 
than  could  be  given  to  the  region  as  a  whole,  and  Mr.  Turner  kindly 
suggested  that  I  should  undertake  their  investigation  as  a  special  prob- 
lem, to  be  carried  along  in  c&njunction  with  the  regular  areal  work  of 
the  quadrangles.  It  was  found  that,  in  addition  to  the  andesitic  tuffs 
and  breccias  (designated  upon  the  completed  folios  of  the  Gold  Belt  of 
California  "Neocene  andesite-tuff,"  or  "Neocene  andesite"),  which  are 
so  widely  and  monotonously  developed  over  the  broad  western  slope  of 
the  Sierra  Nevada,  there  occurs  within  the  district  studied  another  series 
of  lavas  in  the  form  of  massive  flows,  of  much  more  limited  distribu- 
tion. They  are  in  some  cases  closely  associated  with  the  breccias  and 
tuffs,  but  are  always  readily  recognized  by  their  prevailingly  massive 
character  and  by  certain  very  distinctive  lithological  features.  Taken 
as  a  whole,  they  form  a  series  of  superimposed  flows,  extending  in  a 
southwest  direction  from  some  as  yet  unknown  source  near  the  crest  of 
the  range  in  Alpine  County  down  to  the  little  village  of  Knights  Ferry, 
in  Stanislaus  County,  on  the  border  of  the  Great  Valley — a  distance  of 
more  than  GO  miles  as  the  crow  flies.  Only  one  of  the  flows  is  known 
to  have  extended  the  whole  distance,  and  they  have  all  suffered  consid- 
erable dissection  through  the  very  incisive  gashing  of  the  present 
streams,  but  in  a  general  way  the  line  of  flow  maybe  said  to  follow  the 
course  of  the  Stanislaus  Eiver.  These  flows  were  poured  out  within 
the  period  of  eruptive  activity,  during  which  the  andesitic  breccias  and 
tuffs  were  spread  for  hundreds  of  square  miles  over  the  western  slope 
of  the  Sierra;  but  their  eruption  was  immediately  preceded  by  an  inter- 
val of  sharp  erbsioUi  which  cut  out  the  channels  down  which  they  flowed 
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toward  the  valley.  Subsequently  they  were  agaiu  partly  covered  by 
fresh  audcsitic  breccia,  especially  in  the  higher  portions  of  the  range. 

The  distinctive  chemical  feature  of  these  rocks  is  a  rather  high  per- 
centage of  total  alkalies,  with  the  potash  somewhat  in  excess  of  the 
soda.  Chemically  they  stand  between  typical  andesites  and  typical 
trachytes,  and  belong  to  a  general  chemical  group  of  the  effusive  rocks 
which  it  seems  necessary  to  classify  under  a  new  name.  Without 
anticipation  of  a  discussion  which  has  its  proper  place  after  the  rocks 
themselves  have  been  described,  the  name  latite  (derived  from  the 
Italian  province  of  Latium  or  Latia,  where  rocks  closely  related  to  those 
described  in  the  present  paper  occur  abundantly),  may  be  considered 
for  the  present  as  used  merely  to  indicate  the  group  of  lavas  which 
form  the  subject  of  the  present  paper,  for  the  purpose  of  avoiding  con- 
fusion with  the  ordinary  clastic  andesites  abundant  in  the  same  field. 

The  laboratory  work  embodied  in  the  preparation  of  this  paper  was 
carried  on  in  the  petrographical  laboratory  of  Harvard  University,  and 
my  thanks  are  due  to  Professor  Wolff  for  the  excellent  facilities  there 
enjoyed.  I  am  also  indebted  to  Mr.  Turner  not  only  for  the  original 
permission  to  undertake  the  work,  but  for  generously  aiding  it  in  many 
ways  and  for  furnishing  field  notes  of  such  occurrences  of  the  latites 
as  fell  within  his  own  portions  of  the  general  area. 

GENERAL.   OLH^IilNE   OF  THE    PHYSIOGRAPHY   OF   THE 

REGION.  . 

The  accompanying  map  (PI.  II)  embraces  a  rectangular  strip  of  coun- 
try (;.'$  miles  in  length  and  14.5  niiles  in  width,  with  its  longer  dimension 
lying  very  nearly  northeast  and  southwest.  It  includes  portions  of  the 
Oakdale,  Sonora,  Jackson,  Big  Trees,  Dardanelles,  and  Pyramid  Peak 
atlas  sheets,  and  the  general  position  of  the  district  covered  is  indicated 
in  the  annexed  diagram  (PI.  I).  Considerably  more  than  half  the  area 
lies  within  the  Big  Trees  sheet.  The  extreme  southwestern  portion, 
lying  west  of  longitude  120^  30'  and  south  of  latitude  38°,  is  from  the 
northeast  corner  of  the  unfinished  Oakdale  sheet.  The  topography  is 
here  only  partly  indicated,  and  the  areas  of  latite  are  drawn  with 
approximate  outlines  subject  to  revision  when  the  region  is  examined 
in  detail  with  a  finished  topographical  map.  A  similar  explanation 
should  also  be  made  with  regard  to  the  corner  of  the  map  lying  east  of 
longitude  120^,  which  is  a  part  of  the  Dardanelles  sheet.  The  work  in 
this  area  was  limited  to  a  rapid  reconnaissance,  before  the  completion 
of  the  topograi)hical  base,  and  the  areas  of  Neocene  lavas  will  require 
slight  modifications  and  considerable  additions  when  the  areal  geology 
of  the  Dardanelles  quadrangle  is  worked  out  in  full. 

The  elevations  on  the  map  range  from  a  general  altitude  of  about  500 
feet,  near  Knights  Ferry,  to  9,529  feet,  on  the  summit  of  Dardanelle 
Cone,  in  Alpine  County,  corresi^onding  to  an  average  grade  of  150  feet 
per. mile  for  this  portion  of  the  Sierra  slope.    As  a  whole,  this  area  is 
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practically  destitute  of  alluvial  valley  bottoms,  and  is  drained  by 
streams  of  torrential  character.  It  is  traversed  from  end  to  end  by 
the  comparatively  young  consequent  Stanislaus  River,  with  its  two 
principal  branches,  the  Xorth  and  the  Middle  forks,  and  may  be 
regarded  as  a  thoroughly  typical  transverse  strip  of  the  great  tilted 
and  dissected  peneplain  which  forms  the  western  slope  of  the  Sierra 
Nevada.  The  rocks  upon  which  this  somewhat  uneven  peneplain  has 
been  carved  are  those  of  the  so-called  "Bed-rock  series"  of  the  Gold 
Belt  folios,  and  are  of  Juratrias  and  earlier  age.  In  the  foothill  region 
they  consist  of  closely  compressed  clay  slates,  schists,  limestones, 
quartzites,  and  various  igneous  rocks,  while  in  the  higher  portions  of 
the  slope  gneissoidal  and  granitic  rocks  prevail. 

Toward  the  end  of  the  base-leveling  process,  which,  as  shown  by 
Diller  ^  and  Lindgren^  for  other  portions  of  the  Sierra,  lasted  at  least 
into  the  Miocene,  the  series  of  volcanic  eruptions  began  which  con- 
tinued through  the  Pliocene,  and  which  ended  by  covering  the  old  sur- 
face far  and  wide  with  a  blanket  of  clastic  andesitic  material  in  the 
form  of  breccias,  rolled  gravels,  and  fine  tuffs.  At  the  same  time 
began  the  differential  elevation  which  has  given  the  peneplain  its 
present  slope  of  about  two  degrees  to  the  southwest.  According  to 
Lindgren,-'  there  is  still  recognizable  a  peneplain  of  Cretaceous  age  in 
the  common  altitude  of  many  of  the  higher  peaks  of  the  middle  Sierra, 
but  no  survival  of  such  an  intermediate  stage  of  base-leveling  has 
been  detected  in  this  region  of  the  Stanislaus  drainage. 

The  old  surface  revealed  to-day  by  the  stripping  off  of  a  great  part  of 
its  andesitic  cover  is  by  no  means  a  perfectly  even  one.  If  the  sharp 
V-shaped  canyons  of  post-Tertiary  date  were  all  filled  up,  and  the  rem- 
nants of  the  Tertiary  volcanic  cover  quite  removed,  there  would  still 
remain  a  surface  of  gentle  relief  surmounted  by  occasional  monadnocks. 
On  the  whole,  though,  it  would  be  a  topography  of  greatly  subdued 
relief  when  contrasted  with  the  possibilities  for  alpine  types  of  form 
suggested  by  the  nearly  vei*tical  schistose  rocks  and  batholithic  plu- 
tonic  masses  out  of  which  it  was  carved. 

The  peneplain  character  has  not  been  equally  well  preserved  in  all 
portions  of  the  region.  In  the  foothill  districts  it  is  recognizable  only 
in  a  very  general  way,  erosion  having  largely  obliterated  the  old  sur- 
face or  obscured  it  by  the  etching  out  of  later  and  local  lowlands.  The 
reason  for  this  is  threefold :  The  foothill  regions  are  not  only  composed 
of  belts  of  highly  tilted  heterogeneous  rocks,  originally  unfavorable  to 
the  production  of  an  ideal  peneplain,  but  in  addition  to  this  they  were 
1)1  obably  never  so  thoroughly  covered  by  the  coarse  andesitic  breccias 
as  were  the  higher  portions  of  the  slope.  Moreover,  the  lack  of  homo- 
geneity in  the  underlying  rocks  has  led  to  the  rapid  development  in 
Pleistocene  time  of  small  subsequent  streams  along  belts  of  weaker 


*  Topographical  revolution  on  the  Pacific  coast:  Fourteenth  Ann.  Rept.U.  S. Geol.  Survey,  Part  II, 
1894,  pp.  410-421. 

*  Age  of  tbu  auriferous  gravels  of  the  Sierra  Nevada:  Jour.  Geol.,  VoL  IV,  1806,  pp.  803  and  898. 
s  Loc.  cit.,  p.  807. 
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rocks,  aud  thereby  effected  a  far  more  widespread  degradation  of  the 
surface  than  in  the  higher  region  presently  to  be  described,  where  the 
underlying  rocks  are  not  only  more  homogeneous,  but  have  been  more 
thoroughly  protected  from  attack. 

Nowhere  within  the  area  of  the  map  is  the  old  peneplain  character 
better  preserved  than  in  the  region  included  between  the  North  Fork 
and  the  Middle  Fork  of  the  Stanislaus  Biver.  All  the  higher  ridges 
are  capped  by  andesitic  breccia,  and  as  a  rule  present  flat,  even  tops, 
with  a  very  gently  ascending  grade  to  the  northeast.  As  these  ridge 
tops  are  generally  bare,  or  covered  only  with  patches  of  low-growiDg 
shrubs  and  scattered  trees,  they  are  the  natural  routes  of -travel 
through  the  district  and  are  followed  by  the  sheep  and  cattle  herders, 
who  make  use  of  the  higher  mountain  meadows  during  the  summer 
months.  In. contrast  with  the  bare  or  open  character  of  the  ridges,  the 
intervening  slopes  and  canyons  are  generally  heavily  forested  with 
noble  trees,  including  the  famous  ^^ mammoth  treea^^ {Sequoia  gigantea)^ 
the  more  graceful  aud  scarcely  less  majestic  ^^ sugar  pine"  {Finus  lam- 
bertiana)j  and  the  massive  "yellow  pine''  (Pintia ponderosa). 

Following  one  of  the  ridges  the  traveler  may  ride  for  hours  on  a 
scarcely  perceptible  grade  toward  the  northeast,  with  a  wide  prospect 
over  the  treetops  on  either  hand  and  a  view  of  similar  ridges  in  the 
distance.  But  if,  as  Whitney  says,  speaking  of  the  mining  regions  of 
the  Sierra,  "  he  turn  and  attempt  to  make  his  way  across  the  country, 
in  a  line  parallel  with  the  crest  of  the  range,  he  will  discover  that  this 
apparent  plain  is  cut  into  by  the  gprges  or  canyons  in  which  the  present 
rivers  run  in  a  most  extraordinary  manner;  he  will  find  it  several  hours' 
work  to  descend  into  one  of  these  and  rise  again  to  the  general  level 
on  t^e  other  side,  even  if  he  be  assisted  by  a  well-beaten  trail."  ^ 

The  drainage  of  the  middle  portion  of  the  slope  difiers  from  that  of 
the  foothill  region  in  the  absence  or  insignificance  of  purely  subsequent 
streams.  The  larger  tributaries  show  a  tendency  to  flow  straight  down 
the  tilted  penex)lain,  entering  the  main  trunk  streams  obliquely,  and 
frequently  after  running  for  a  long  distance  nearly  parallel  with  them, 
as  in  the  case  of  Beaver  Greek  and  the  North  Fork  of  the  Stanislaus, 
the  former  being  at  one  point  apparently  in  imminent  danger  of  cap- 
ture by  the  latter.  As  a  result  of  this  consequent  system  of  drainage, 
the  deep  canyon  of  the  Middle  Fork  receives  practically  no  tributaries 
from  its  southern  side,  the  brink  of  its  canyon  wall  being  the  divide. 
The  North  Fork  shows  a  similar  poverty  in  tributaries  on  its  northwest 
side,  streams  frequently  heading  close  up  to  the  brink  of  its  gorge,  but 
generally  diverging  from  it  at  a  small  angle  toward  the  west  and  run- 
ning finally  into  the  Mokelumne  Biver  to  the  northwest.  In  other 
words,  the  general  direction  of  consequent  flow  roughly  bisects  the 
angle  made  by  the  two  main  forks  of  the  Stanislaus.  The  whole  area 
is  characterized  by  very  active  but  concentrated  erosion.    The  larger 


1  Anriferoua  Gravels  of  the  Sierra  Xevada,  Cambridge,  1880,  pp.  6a-6i. 
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Streams,  having  cut  through  the  Neocene  cover  of  andesitic  breccia, 
are  still  energetically  sinking  their  ste^p- walled,  V-sbaped  canyons  into 
the  underlying  granitic  rocks.  These  canyons  as  yet  show  little  tend- 
ency to  widen  out  into  valleys,  and  remnants  of  the  former  extensive 
Qovering  of  andesite  are  often  preserved  on  their  very  brinks.  The 
vigorous  nature  of  this  trenching  is  well  shown  in  the  deep  canyon  of 
the  Mokelumne  Eiver,  of  which  a  small  portion  comes  within  the  map 
just  north  of  Bear  Valley,  and  also  in  the  whole  canyon  of  the  Middle 
Stanislaos.  There  are  probably  few  better  illustrations  of  a  young 
V-shaped  canyon  than  can  be  seen  by  looking  westward  from  a  point 
about  halfway  down  the  trail  which  is  shown  descending  into  the  gorge 
a  mile  and  a  half  west  of  Mount  Knight. 

From  Glover  Meadow  eastward  the  character  of  the  country  changes, 
although  the  change  is  not  an  abrupt  one.  The  various  residual 
andesitic  ridges  which  have  converged  just  west  of  Clover  Meadow 
extend  eastward  as  a  single  main  ridge  into  the  area  of  the  Darda- 
nelles quadrangle,  between  Highland  Greek  on  the  north  and  the  Middle 
Stanislaus  Biver  on  the  south.  About  2  miles  east  of  Glover  Meadqw 
the  ridge  ends  in  a  steep  bin  ft'  about  400  feet  in  height.  The  brink  of 
this  declivity  affords  a  view   (PI.  Ill)  which,  aside  from  its  some- 

• 

what  stern  beauty,  is  of  considerable  interest.  For  many  miles  to  the 
northeast  the  eye  overlooks  a  wild,  hummocky  surface  of  bare  and  gla- 
ciated granite,^  stretching  up  toward  the  crest  of  the  range,  its  dazzling 
whiteness  being  only  partly  relieved  by  a  sparse  growth  of  pcines.  In 
the  near  foreground  the  bald  hummocks  are  interspersed  with  small, 
bright-green  meadows,  fringed  with  quivering  aspens,  and  usually  in- 
closing a  lakelet.  Immediately  to  the  east,  and  just  across  the  low, 
hummocky  foreground,  the  dark  and  rugged  peaks  of  the  Dardanelles 
rise  to  an  altitude  9,529  feet  above  the  sea.  The  nearest  peak,  which 
may  be  conveniently  called  the  West  Dardanelle,  can  be  plainly  seen  to 
be  made  up  of  a  series  of  nearly  horizontal  volcanic  layers,  resting  upon 
the  granite  and  capped  by  a  heavy  flow  of  dark  columnar  lava,  forming 
vertical  cliffs  several  hundred  feet  in  height.  Beyond  the  Dardanelles 
appear  the  higher  peaks  forming  the  crest  of  the  Sierra,  also  in  part 
capped  by  volcanic  rocks  in  nearly  horizontal  attitudes.  These  em- 
brace some  well-stratified  andesitic  tuffs,  as  observed  by  Turner^  on  the 
summit  of  Arnot  Peak  at  an  elevation  of  10,000  feet. 

This  higher  portion  of  the  Sierra  slope  can  not,  then,  like  that  west 
of  Clover  Meadow,  be  characterized  as  a  series  of  more  or  less  linear 
lava-capped  ridges,  separated  by  narrow  canyons.  The  possibility  of 
riding  easily  along  the  flat  ridge  tops  has  ended  with  the  bluff  upon 
which  the  observer  stands.  From  here  on  to  the  summit  the  Neocene 
volcanic  covering  has  been  so  thoroughly  dissected  and  carried  away 
that  only  a  few  scattered  remnants  testify  to  its  once  great  extent. 

>The  term  granite  is  asod  throughout  this  iwper  in  a  general  sense,  inclnding  all  the  "granodio> 
rite,"  quartz-mica-diorite,  etc.,  as  well  as  tme  granite. 
^Geology  of  the  Sierra  Nevada:  Seventeenth  Ann.  Rept.  U.  S.  GeoL  Survey,  Part  1, 18M,  p.  708. 
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The  region  is  best  described  as  a  rolling  and  hummocky  granitic  slope — 
a  i)ortion  of  the  old  peueplaiu  modified  by  ice  action  and  by  recent 
erosion.  Above  this  old  surface  stand  isolated  peaks  and.  dusters  of 
peaks,  often  true  flat- topped  buttes,  composed  of  volcanic  materials. 
Distinctly  below  it  are  the  deep  trenches  of  the  larger  streams,  their 
character  being  well  shown  in  the  fine  gorge  of  the  Middle  Stanislaus,  4 
miles  southeast  of  Clover  Meadow.  An  idea  of  the  general  character 
of  the  region  may  be  gained  from  PI.  X  (p.  32),  which  is  a  view  of  the 
Dardanelles  from  the  south,  looking  across  the  canyon  of  the  Stanislaas. 
The  foregoing  account  of  the  physiography  of  the  region  embraced 
in  the  accompanying  map  (PI.  II)  is  little  more  than  a  bare  outline, 
intended  to  present  some  picture  of  the  old  uneven  peneplain,  with  its 
Neocene  cover  of  fragmental  andesite,  down  which  the  latitic  lavas 
flowed,  and  of  the  general  character  of  the  erosion  by  wliich  it  has 
since  been  modified,  l^o  reference  has  been  made  to  the  influence  of 
ice  action  upon  the  drainage,  for  the  reason  that  there  is  no  x)atent 
evidence  that  the  important  streams  have  retained  any  traces  of  ice 
interference.  Definite  moraines  are  rare,  and  although  a  few  morainal 
patches  occur  on  some  of  the  ridges  as  low  down  as  5,500  feet,  they  are 
not  shown  on  the  present  map.  Various  details  of  topography  which 
are  closely  connected  with  the  occurrence  and  distribution  of  the  latitcs 
can  be  more  intelligibly  discussed  under  that  head  than  in  a  general 
preliminary  sketch,  and  will  be  for  the  present  deferred. 


THE    OCCURRENCE    AND    DISTRIBUTION    OF    THE    I^AVAS 

(liATITES). 

The  latites  were  early  differentiated  in  the  field  into  three  varieties, 
belonging  to  at  least  three  distinct  flows.  These  are,  in  the  order  of 
their  geological  sequence:  (1)  a  dark,  compact  augite-latite  of  some- 
what basaltic  aspect,  with  conspicuous  tabular  crystals  of  labradorite 
and  smaller  phenocrysts  of  augite,  which  for  convenience  will  be 
referred  to  as  the  Table  Mountain  facies;  (2)  a  moderately  dark-gray 
biotite- augite-latite,  in  which  glistening  tablets  of  biotite  are  the  most 
conspicuous  phenocrysts;  (3)  a  dark,  very  compact  augite-latite,  with 
small,  scattered  phenocrysts  of  labradorite  and  augite,  which  may  be 
called  the  Dardanelle  facies  from  its  occurrence  on  the  extreme  summit 
of  the  West  Dardanelle. 

The  Table  Mountain  facies  forms  the  longest  flow  of  the  series,  hav- 
ing been  traced  from  the  West  Dardanelle,  where  its  surface  attains  an 
elevation  of  about  8,600  feet,  down  to  Knights  Ferry,  where  it  forms 
plateaus,  with  black,  bowlder-strewn  surfaces,  about  500  feet  above 
sea.  The  rough,  bowlder-like  masses,  from  a  foot  to  2  feet  in  diameter, 
locally  known  as  <^  nigger-heads,"  which  are  frequently  abundant  on 
the  surface  of  the  flow  near  Knights  Ferry,  are  of  the  same  character 
as  the  solid  lava  beneath  them ;  and  as  the  latites  rarely  show  any 
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signs  of  weathering  into  soil,  these  were  possibly  originally  loose 
fragments  borne  along  on  the  surface  of  the  lava  stream. 

My  information  concerning  this  portion  of  the  Table  Mountain  How 
is  incomplete.  It  is  known  to  extend  almost  continuously  for  7  miles 
up  both  banks  of  the  river,  to  Byrnes  Ferry,  forming  irregular,  plateau- 
like areas  which  break  off  abruptly  on  the  river  side  in  vertical  colum- 
nar cliffs.  These  areas  were  evidently  continuous  at  one  time,  but  have 
been  dissected  by  the  river,  now  flowing  several  hundred  feet  below 
them.  Andesitic  breccia  is  reported  by  Turner^  beneath  the  Table 
Mountain  flow  at  Byrnes  Ferry,  and  a  considerable  bed  of  siniilar  brec- 
cia occupies  the  same  relative  position  just  south  of  McCartney  Creek, 
about  4  miles  northeast  of  Knights  Ferry. 

!N^ear  Byrnes  Ferry  the  flow  turns  eastward,  leaving  the  river  and 
entering  the  edge  of  the  Sonora  quadrangle  just  west  of  Montezuma,  or 
about  latitude  37^  53'.  Here  it  again  resumes  a  northeasterly  course, 
running  generally  parallel  wilh  the  Stanislaus  liiver  at  an  average  dis- 
tance of  about  5  miles  to  the  southeast,  until  it  enters  the  southern 
border  of  the  Big  Trees  quadrangle,  just  west  of  Shaws  Flat.  It  is 
this  section  of  the  flow  that  is  known  as  the  Tuolumne  Table  Mountain, 
a  physiographical  feature  of  considerable  natural  and  historical  inter- 
est. The  old  river  gravels  in  the  iN^eocene  channel,  beneath  the  so-called 
basalt,  being  auriferous,  were  actively  exploited  during  the  earlier  days 
of  mining  activity.  The  line  of  famous  Mother- Lode  veins,  passing 
through  Angels,  Carson  Hill,  Eawhide,  and  Quartz  Mountain,  runs 
beneath  the  lava  near  Eawhide,  and  reappears  on  the  southern  side  as 
a  heavy  vein,  determining  a  small  southeast  spur  shown  on  the  map. 
Being  thus  in  the  center  of  one  of  the  most  productive  mining  districts 
in  the  State,  several  references  to  the  Tuolumne  Table  Mountain  are 
found  in  the  older  geological  literature  of  California.  Trask,^  writing 
in  1856,  says : 

This  celebrated  locality,  of  which  so  mach  has  been  said  and  written  of  late,  is  one 
of  the  most  remarkable  and  interesting  places  to  be  found  in  this  State. 

That  portion  of  the  mountain  which  has  so  recently  attracted  attention  on  account 
of  the  placer  deposits  found  beneath  its  surface  is  situated  near  the  towns  of  Sonora 
and  Columbia,  being  about  equidistant  from  either  locality.  A  portion  of  Shaw's 
Flat  is  situated  immediately  at  its  base.  The  superior  portion  of  the  mountain  is 
composed  of  basaltic  rock  having  the  prismatic  form ;  but  in  a  few  instances,  at  dif- 
ferent points,  it  assumes  the  pentagonal  shape  so  common  to  the  columnar  form  of 
this  rock. 

I  have  traced  this  basaltic  overflow  in  an  east  and  west  direction  for  the  distance 
of  Dearly  40  miles  on  its  course,  and  it  is  probable  that  it  will  be  found  to  extend  to 
a  uiuch  greater  distance  eastward  than  at  present  known. 

.  .  .  .  •  .        •  . 

Its  breadth  is  very  variable  throughout  itH  course,  in  no  instance,  I  believe,  less 
than  400  feet,  and  often  one-fourth  of  a  mile.     It  seems  to  have  followed  the  course 


>  The  rocks  of  the  Sierra  KevacU:  Fourteenth  Ann.  Rept.  U.  S.  GreoL  Survey,  Part   ,  1804,  p.  491. 
*  Report  on  the  Geology  of  Korthem  and  Southern  California,  Saoramento,  1856;  State  Senate  Doc. 

14,  p.  ao. 
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of  a  stream,  filling  its  bed  and  banks,  and  to  have  flowed  in  this  coarse  for  the 
entire  length  that  it  is  now  observable  upon  the  surface. 

To  the  east  Isic]  of  Colambia  it  crosses  the  present  bed  of  the  Stanislaus  at  two 
different  places,  bat  what  its  position  beyond  this  may  be  is  at  present  unknown 
with  any  degree  of  certainty.  From  the  relative  position  of  the  Stanislaus  at  the 
present  time,  the  evidences  are  almost  demonstrative  that  at  the  period  of  its  occur- 
rence it  flowed  into  and  down  the  former  bed  of  this  river,  displacing  the  latter  and 
filling  up  the  space  between  its  banks.  The  depth  of  the  banks  to  the  bed  may  be 
pretty  accurately  measured  by  the  thickness  of  the  ba«alt  above  that  bed,  which  is 
about  100  feet  on  a  general  average. 

Professor  Whitney,  in  his  volume  on  the  geology  of  California, 
devotes  several  pages  to  a  description  of  this  portion  of  the  flow,  and 
of  the  aariferous  gravels  beneath  the  lava,  accompanying  his  report 
with  illustrations  and  sections.  His  account  is  too  long  to  quote  entire, 
but  the  following  portions  are  pertinent  to  the  lava  flow  itself,  and  are 
characterized  by  Whitney's  usual  graphic  descriptive  power : 

One  of  the  most  striking  features  in  the  topography  and  geology  of  Tuolumne 
County  is  the  so-called  ''Table  Mountain,^'  a  name  given  throughout  the  State  to 
the  flat  table-like  masses  of  basaltic  lava  which  have  been  rendered  so  conspicuous 
by  the  erosion  of  the  softer  strata  on  each  side,  and  which  now  exist  as  elevated 
ridges,  dominating  over  the  surrounding  country  and  remarkable  for  their  pictur- 
esque beauty,  but  still  more  so  on  account  of  the  important  deposits  of  anriferous 
detritus  which  lie  beneath  them. 

The  Table  Mountain  of  Tuolumne  County  is  a  flow  of  lava  originating  in  the  lofty 

volcanic  region  beyond  the  Big  Trees  of  Calaveras It  comes  down  on  the  north 

side  of  the  Stanislaus,  forming  a  nearly  continuous  ridge,  elevated  more  than  2,000 
feet  above  the  river.  Just  below  Abbeys  Ferry  ("Abbott  Ferry  "  on  map)  the  Stan- 
islaus has  broken  through  the  once  continuous  basaltic  ridge,  which  has  been  irreg- 
ularly worn  away  for  some  distance  from  the  river,  but  which  reappears  as  a 
continuous  mountain  a  little  southwest  of  Columbia  and  continues  on  the  south  side 
of  the  river,  forming  a  conspicuous  feature  of  the  scenery  as  far  as  Elnights  Ferry, 
a  distance  of  about  20  miles  from  the  point  where  it  crosses  the  river  and  enters 
Tuolumne  County.  As  seen  from  a  distance,  this  Table  Mountain  reveals  its  origin 
at  once  in  the  contrast  between  the  long  straight  line  of  its  upper  edge  and  the 
broken  and  curving  ones  which  eroded  hills  of  the  auriferous  slates  everyivhere 
exhibit.  Its  dark  color  and  the  comparative  absence  of  trees  or  shrubs  on  its  top 
and  sides  also  indicate  very  clearly  that  the  material  of  which  it  is  composed  is  very 
different  from  that  of  the  surrounding  hills. 

•  •  •  •  •  •  • 

On  approaching  Table  Mountain  and  examining  the  material  of  which  it  is  com- 
posed, and  the  position  which  it  occupies,  it  is  seen  at  once  that  it  is  a  vast  lava  flow,  of 
which  the  upper  surface  remains  very  nearly  at  the  level  and  with  the  form  which  it 
originally  had  at  the  time  of  its  consoUdation,  while  the  edges  and  the  surrounding 
country  have  been  denuded  and  washed  away,  so  that  the  topography  of  the  region 
is  entirely  diflereut  from  what  it  was ;  in  fact  it  is  almost  the  reverse  of  it.  No  one 
can  deny  that  a  stream  of  melted  lava,  running  for  40  miles  down  the  slope  of  the 
Sierra,  must  have  sought  and  found  a  depression  or  valley  in  which  to  flow,  for  it  is 
impossible  thlit  it  should  have  maintained,  for  any  distance,  a  position  on  the  crest 
of  a  ridge.  Nor  could  the  valley  of  the  Stanislaus,  now  2,000  feet  deep,  have  existed 
at  that  time,  for  this  flow  of  lava  is  clearly  seen  to  have  crossed  it  at  Abbeys  Ferry. 
The  whole  face  of  the  country  must,  therefore,  have  undergone  an  entire  change  since 
the  eruption  took  place  during  which  this  mass  of  lava  was  poured  out 

Tlie  summit  of  Table  Mountain  is  occupied  by  a  heavy  bed  of  basaltic  lava,  of  a 
very  dark  color  and  dense  texture.     It  is  occasionally  distinctly  colomnar,  and 
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appears  to  liuvo  all  been  poured  out  in  ono  flow,  as  there  arc  no  partings  or  divi- 
sions perceptible  in  the  mass,  which  in  the  vicinity  of  Sonora  is  from  140  to  150  feet 
in  thickness.  Its  width,  at  a  point  near  the  Buckeye  Tunnel,  was  found  to  bo  about 
1,700  feet.  The  surface  of  the  basalt  is  very  nearly  level,  with  a  gentle  slope  down 
the  valley.* 

Ill  his  volume  on  the  auriferous  gravels,^  the  same  writer  summarizes 
his  earlier  account  of  the  mountain,  adds  some  further  notes,  and 
appends  an  outline  map  showing  the  approximate  extent  of  the  dis- 
sected lava  flow  between  Abbeys  Ferry  and  Knights  Ferry.  He  also 
gives  several  transverse  sections  showing  the  structure  of  the  moun- 
tain as  revealed  by  mining  operations.  He  speaks  of  the  "basalt" 
overlying  the  andesito  breccia,  a  relation  which  both  Mr.  Turner  and  I 
have  coutirmed  at  several  points. 

To  the  descriptions  quoted  there  is  little  to  be  added  c<mcerning  this 
portion  of  the  flow,  save  to  note  that  it  attains  a  width  of  three-fourths 
of  a  mile  northwest  of  Montezuma,  and  that  the  columnar  structure  is 
a  decidedly  noticeable  feature  of  the  dark  crags  which  surround  the 
mountain  in  this  region,  rendering  it  an  almost  impassable  barrier,  and 
its  level  top  a  secure  resort  for  hawks  and  eagles.  Eoads  skirt  the 
clifl's  on  either  side,  but  a  practicable  route  across  the  line  of  the  flow 
is  found  only  where  the  volcanic  cap  has  been  cut  through  by  erosion, 
effected  by  an  undermining  of  the  softer  underlying  rocks.  The  main 
stage  road,  connecting  Sonora  with  the  Great  Valley,  passes  through 
such  a  gap  about  three  fourths  of  a  mile  northwest  of  Shaws  Flat. 

The  extent  of  the  general  erosion  that  has  transformed  the  old 
Neocene  lava  stream  into  the  most  imi)osing  and  continuous  mountain 
mass  in  the  vicinity  is  well  shown  in  one  of  Whitney's  wood  cuts,^ 
which  pictures  the  Table  Mountain  from  the  southeast,  probably  near 
Chinese  Camp,  with  the  Bear  Mountains  (raonadnocks)  rising  in  the 
distance  above  its  even  crest  line. 

North  of  Shaws  Flat,  the  Table  Mountain  flow  turns  westward 
toward  the  Stanislaus  Kiver.  Just  west  of  Springfield  it  appears  to 
rest  in  a  shallow  trough  eroded  in  andesitic  breccia,  but  this  relation 
could  not  be  definitely  established.  It  terminates  a  mile  to  the  south 
of  Parrott  Ferry  in  a  columnar  cliff  overlooking  the  canyon  of  the 
Stanislaus,  the  stream  flowing  a  thousand  feet  below  the  bottom  of 
the  lava.  Looking  northward,  across  the  river,  the  continuation  of  the 
flow  can  be  seen  as  a  dark  capping  upon  the  summit  of  a  granite  x)eak 
rising  i)recipitously  from  the  water's  edge,  just  west  of  the  ferry.  The 
base  of  the  latite  is  here  1,100  feet  above  the  bottom  of  the  canyon 
and  rests  directly  upon  the  granite.  The  distance  between  the  two 
dissevered  portions  of  the  flow  is  just  under  IJ  miles. 

From  Parrott  Ferry  northward  the  flow  has  been  dissected  into  a 
chain  of  separate  but  closely  contiguous  areas,  which  extends  for  8 


>  Geological  Survey  of  California,  Vol.  I,  Geology,  1865,  pp.  243-246. 

«  Auriferous  Gravels  of  the  Sierra  Nevada:  Mem.  Hns.  Comp.  Zool.  Harvanl  Coll.,  Vol.  VI,  1880,  pp. 
131-137. 

>  Geology  of  California,  1865,  p.  244,  fig.  36. 
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miles  along  the  west  bank  of  the  Stanislaus,  regalarly  gaining  in  ele- 
vation, until  the  base  of  the  flow  at  the  end  of  this  distance  has  an 
altitude  of  3,000  feet  above  the  sea  and  about  1,800  feet  above  the  bed 
of  the  Stanislaus,  giving  a  grade  of  about  125  feet  to  the  mile. 

Along  this  8  miles  the  Table  Mountain  latite  reposes  ui)on  a  variety 
of  underlying  rocks.  At  the  southern  end,  near  Patrott  Ferry,  it 
rests  upon  granite.  About  three-quarters  of  a  mile  farther  north  the 
underlying  rock  is  a  limestone,  belonging  to  the  Calaveras  formation.* 
The  chief  evidence  for  regarding  this  limestone  as  of  Carboniferous  age 
is  the  occurrence  of  Fusulina  at  Hites  Cove.^  A  portion  of  the  lava 
also  rests  upon  the  nearly  vertical  edges  of  a  lenticular  area  of 
quartzose  Calaveras  schists  inclosed  in  the  limestone.  Between  the 
latite  and  the  schists  is  a  thin  layer  of  breccia  made  up  of  frag- 
ments of  tlie  underlying  schist.  Still  farther  north  the  third  area 
shown  on  the  map  is  separated  from  the  limestone  by  a  thick  deposit 
of  auriferous  gravel.  Due  east  of  the  town  of  Vallecito  the  latite  rests 
upon  a  bed  of  white  rhyolitic  tuff  200  feet  in  thickness,  which  in  turn 
rests  upon  gravels.  The  rhyolite,  although  very  plainly  a  tuff,  is  fre- 
quently divided  into  small  columns  by  a  rather  regular  prismatic  part- 
ing. In  one  case  where  these  columns  were  measured  they  were  found 
to  average  4  or  5  inches  in  diameter  and  about  a  foot  in  length  between 
the  joints.  Columnar  structure  in  tuft's,  while  not  common,  is  not 
unknown.  Moderni,  as  cited  by  Washington,^  describes  a  columnar 
trachytic  tuff  in  the  Eolsena  region. 

To  the  east  and  southeast  of  Douglas  Flat  the  relation  of  the  latite 
flow  to  the  ordinary  andesitic  breccia  of  the  region  and  to  the  rhyolitic 
tuff  is  very  interesting.  The  main  ridge  which  separates  Douglas  Flat 
from  the  canyon  of  the  Stanislaus  is  made  up  chiefly  of  andesitic  brec- 
cia in  a  succession  of  nearly  horizontal  beds  of  great  aggregate  thick- 
ness, in  i)laces  at  least  700  feet,  resting  sometimes  on  the  Bed-rock 
series  and  sometimes  on  an  underlying  bed  of  rhyolitic  tuft*.  The  latite 
flow  occurs,  not  as  a  rule  on  the  crest  of  this  breccia  ridge,  but  on  its 
eastern  side,  overlooking  the  deep  canyon  of  tlie  Stanislaus,  in  charac- 
teristic flat-topped  benches.  These  thin  out  on  the  west  Jind  overlap 
unconformably  upon  the  andesitic  breccia,  while  on  the  east  they  are 
terminated  abruptly  by  perpendicular  cliffs,  frequently  over  200  feet 
high,  from  whose  edges  are  obtained  grand  views  into  the  canyon 
below.  At  the  base  of  these  cliffs  there  is  a  bed  of  white  columnar 
rhyolitic  tuff,  which  appears  to  be  at  least  100  feet  in  thickness,  and 
beneath  this  again  a  bed  of  auriferous  gravel,  varying  in  thickness  and 
sometimes  locally  lacking.  By  a  rather  curious  coincidence  these 
benches  of  latite  hang  upon  the  slope  at  just  the  proper  altitude  to  con- 
ceal the  base  of  the  andesitic  breccia  upon  which  they  i)artly  rest,  the 
latter  not  appearing  at  the  bottom  of  the  cliffs  at  any  point  visited. 

>  See  Gold  Belt  folios ;  nlso  Lindgren,  Am.  Joar.  Soi.,  4th  series.  Vol.  Ill,  1897,  p.  302. 
"Turner,  Fourteenth  Ann.  Kept.  U.  S.  GeoL  Surrey,  Part  II,  1894,  p.  446;  also  Seventeenth  Ann. 
Kept.,  Part  1, 1696,  p.  600. 
« Italian  petrological  sketches :  Jour.  Geol.,  Vol.  IV,  1886,  p.  543. 
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From  the  northern  end  of  this  chain  of  dissected  areas  there  is  a 
gap  of  3  miles  before  another  remnant  of  latite  is  met  with,  capping  a 
small  hill  just  south  of  Mill  Creek.  The  structure  of  this  hill  is  rather 
complicated.  On  its  western  side  the  massive  augite-latite  is  sei)a- 
rated  from  the  Bedrock  series  by  three  beds  of  soft,  light-colored  tuflf, 
while  on  the  eastern  side  the  place  of  the  tuifs  is  taken  by  a  sheet  of 
gray,  highly  glassy  lava  with  a  pitchstoneliko  luster^  which  has  been 
found  to  be  a  vitrophyric  biotite-latite,  somewhat  resembling  petro- 
graphically  certain  facies  of  the  biotiteaugite- latite  forming  the  second 
flow  of  the  series,  and  which  is  generally  found  resting  upon  the  Table 
Mountain  flow  when  the  two  lavas  occur  together.  Chemical  evidence 
seems  to  indicate,  however,  that  it  is  perhaps  a  remnant  of  a  distinct 
and  earlier  flow  which  preceded  the  Table  Mountain  flow. 

Between  the  vitrophyric  lava  and  the  augitelatite  cap  occurs  a  very 
thin  layer  of  reddish  lava,  of  somewhat  uncertain  affinities,  which  has 
been  found  at  only  one  other  point,  near  Clover  Meadow,  and  is  there 
apparently  beneath  the  Table  Mountain  flow.  There  is  thus  an  indica- 
tion that  the  long  Table  Mountain  flow  was  not  really  the  first  of  the 
latitic  eruptions,  but  may  have  been  preceded  by  a  vitrophyric  lava 
very  similar  to  the  biotife-augite-latite  which  preceded  the  Dardanelle 
flow.  The  field  studied,  however,  affords  no  certain  evidence  on  this 
point,  and  it  must  be  left  as  a  i)ossible  contingency  that  may  meet 
with  confirmation  or  denial  when  the  geology  of  the  Dardanelles  quad- 
rangle is  fully  investigated. 

Immediately  to  the  north  of  Mill  Creek  there  is  a  small  mass  of  the 
vitrophyric  iava  hanging  upon  the  slope  of  a  small  si)ur  overlooking 
the  Stanislaus.  It  is  evidently  a  continuation  of  the  fragment  south 
of  Mill  Creek,  but  here  occurs  alone,  resting  upon  the  edges  of  the 
Calaveras  quartzite. 

Following  up  the  western  bank  of  the  North  Fork  of  the  Stanislaus, 
a  small  remnant  of  the  Table  Mountain  flow  is  found  about  a  mile  and 
a  half  east  of  Manuel's,  x)erched  on  the  brink  of  the  canyon  at  an 
elevation  of  about  3,200  feet  and  resting  immediately  on  the  granite. 

A  quarter  of  a  mile  farther  upstream  an  interesting  portion  of  the 
flow  is  encountered,  which  extends  along  the  river  almost  continuously 
for  3i  miles  to  Squaw  Hollow.  The  comparatively  shallow  drainage 
area  of  liove  Creek  is  separated  along  this  distance  from  the  deeper 
canyon  of  the  North  Stanislaus  by  an  even,  flat-topped  ridge,  capped 
for  the  greater  part  of  its  length  by  andesitic  tuff  and  breccia.  The 
Table  Mountain  flow  not  only  occupies  the  greater  part  of  the  valley  of 
Love  Creek,  but  also  forms  a  distinct  bench  on  the  river  side  of  the 
ridge,  just  below  its  crest.  The  outer  edge  of  this  bench  is  nearly 
always  a  vertical  cliff,  and  the  latite  can  generally  be  seen  resting  upon 
the  granite.  The  relation  to  the  andesitic  breccia  at  the  rear  of  the 
terrace  is  not  easily  determined.  It  is  not  always  plain  whether  the 
andesite  breccia  is  the  later  and  rests  upon  the  latite,  as  the  mapping 
at  first  sight  suggests,  or  whether  the  latter  is  really  the  younger  rock, 
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which,  having  flowed  down  a  channel  cat  through  the  breccia,  has  by 
a  carious  coincidence  left  it^s  remnants  lying  unconformably  upon  l)oth 
granite  and  breccia  in  such  a  way  as  to  conceal  their  contact.  In  spite 
of  its  inherent  improbability,  there  are  indications  which  ];)oint  to  the 
latter  hypothesis  as  the  true  one,  especially  as  a  similar  relationship 
was  observed  east  of  Douglas  Flat.  That  such  a  condition  does  obtain 
only  a  short  distance  away  is  shown  at  a  point  1^  miles  south  of  Sqoaw 
Hollow.  (PI.  IV.)  Here  the  nearly  horizontal  beds  of  light-gray 
andesitic  breccia,  with  an  aggregate  thickness  of  700  feet,  are  well 
exposed  in  a  steep,  bare  slope,  the  lowermost  bed  reposing  on  the 
granite.  The  base  of  the  Table  Mountain  flow  is  also  very  well 
exposed,  and  can  be  seen  resting  in  striking  uncomformity  upon  the 
eroded  edges  of  the  horizontal  breccia  beds,  the  plane  of  contact  slop- 
ing down  toward  the  river  at  an  angle  of  about  20  or  25  degrees.  The 
bottom  of  the  flow  is  separated  from  the  breccia  by  a  thin  layer  of 
andesitic  rubble  or  conglomerate,  evidently  derived  from  the  under- 
lying beds.  Above  this  somewhat  angular  conglomerate  comes  the 
vesicular  and  more  or  less  brecciated  under  surface  of  the  massive 
latitic  flow,  passing,  a  little  higher  up,  into  a  horizontally  platy  struc- 
ture, which  in  turn  is  succeeded  by  a  rude  columnar  parting.  Although 
the  base  of  the  flow  slopes  down  toward  the  bottom  of  the  canyon  at  a 
considerable  angle,  its  upper  surface  is  more  nearly  level  and  forms 
a  gently  sloping  bench,  which  breaks  off  abruptly  toward  the  river  in 
clifl's  from  100  to  150  feet  in  height. 

There  is  thus  proof  at  this  point,  not  only  that  the  Table  Mountain 
flow  rests  unconformably  above  a  considerable  thickness  of  the  ande- 
sitic breccias,  but  that,  at  the  time  of  its  extrusion,  the  latter  beds  had 
been  extensively  eroded  and  a  channel  cut  in  them,  which,  here  at 
least,  was  closely  coincident  with,  though  not  so  deep  as,  the  present 
canyon  of  the  North  Stanislaus. 

Near  the  crest  of  the  ridge  the  Table  Mountain  flow  becomes  quite 
thin,  and  is  overlain  by  biotite-augite-latite  about  100  feet  in  thickness, 
which  in  turn  is  capped  by  about  75  feet  of  augitelatite,  here  occupy- 
ing the  summit  of  the  ridge.  This  upper  flow  is  lithologically  nearly 
identical  with  the  Table  Mountain  flow,  but  has  somewhat  smaller 
plagioclase  phenocrysts,  and  on  account  of  its  position  is  correlated 
with  the  Dardanelle  flow.  The  biotite-augite-latite  occurs  in  three  other 
places  on  the  river  slope  of  the  ridge,  in  every  case  in  small  patches 
resting  upon  thicker  masses  of  the  Table  Mountain  flow.  It  is  best 
seen,  however,  to  the  west  of  the  ridge,  in  the  little  valley  of  Love 
Creek. 

A  few  yards  east  of  McKay's  mill  the  attention  is  arrested  by  a  low, 
gently  arching  lobe  of  dark-gray  lava,  which  rises  from  the  narrow 
floor  of  the  valley  with  so  clean  and  bare  a  surface  that  it  appears  to 
have  been  erupted  within  historical  times.  Its  surface  shows  no  sign  of 
weathering,  and  is  divided  by  cracks  into  rough  polygonal  blocks  from 
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a  foot  to  2  feet  in  diameter.  The  rock  cleaves  most  readily  trans- 
verse to  these  rude  vertical  columns,  the  cleavage  faces  showing  the 
characteristically  abundant,  glistening  biotite  crystals  of  the  biotite- 
augite-latite.  Upstream  from  McKay's  mill  the  latite  is  found  to  fill 
most  of  the  bottom  of  the  little  canyon,  with  a  final  isolated  patch 
resting  in  the  col  at  its  head.  As  the  ravine  itself  is  excavated  in 
granite,  it  is  evident  that  it  must  have  existed  in  substantially  its 
present  shape  before  the  lava  flow  took  possession  of  its  stream  bed. 
In  other  words,  it  is  a  remnant  of  a  small  Neocene  valley.  This  result 
is  startling  when  it  is  remembered  that  the  main  Stanislaus  Eiver  has 
cut  a  gorge  1,000  feet  deep  directly  across  the  Table  Mountain  flow 
upon  which  a  portion  of  this  biotite- augite-latite  rests,  while  near 
Sonora  the  waste  of  the  surrounding  country  has  been  sufficient  to  leave 
the  same  flow  as  a  mountain  mass,  conspicuous  for  miles  around.  But, 
startling  as  it  appears,  there  seems  to  be  no  avoidance  of  the  conclusion 
here  drawn.  This  survival  explains  why  the  old  peneplain  character  is 
better  preserved  in  this  portion  of  the  Sierra  slope  than  in  the  foothill 
region;  the  rocks  are  more  homogeneous  and  resistant,  and  the  active 
erosion  is  largely  concentrated  in  the  deep  canyon-cutting  of  the 
longer  and  more  vigorous  streams.  This  phase  of  denudation,  although 
productive  of  striking  results,  is  least  calculated  to  obscure  the  pene- 
plain character  of  the  surface  upon  which  it  acts.  It  is  quite  probable 
that  the  present  small  stream  of  Love  Creek  has  had  its  cutting  power 
greatly  decreased  by  the  capture  of  its  former  head- water  drainage  by 
the  deepening  and  widening  of  the  North  Stanislaus  Canyon. 

Near  Squaw  Hollow  the  line  of  the  flow  turns  eastward  and  crosses 
the  present  canyon  of  the  North  Fork  of  the  Stanislaus,  another  obvious 
instance  of  deep  cutting  since  the  eruption  of  the  lavas.  This  canyon 
is  not  to  be  compared  to  that  of  the  Middle  Stanislaus,  but  some  idea 
of  its  depth  and  the  steepness  of  its  walls  may  be  gained  when  it  is 
stated  that  the  trail  connecting  the  two  groves  of  mammoth  trees 
crosses  at  this  point  on  a  narrow  bridge,  and  a  horseman  must  travel 
more  than  12  miles  in  a  straight  line  up  or  down  the  stream  before 
coming  to  another  i)racticable  crossing. 

Two  miles  east  of  Squaw  Hollow  a  remnant  of  the  Table  Mountain 
flow  occurs  resting  upon  a  ridge  of  granite  and  surmounted  by  a  small 
patch  of  the  biotite-augite-latite.  Another  fragment  occurs  on  the 
same  ridge  a  little  farther  east.  From  these  small  areas  there  is  a 
considerable  gap  in  the  continuity  of  the  lava  flows,  until  they  are  met 
with  again,  some  3  miles  to  the  east,  in  the  upper  drainage  of  Gris- 
wold  Creek.  The  most  interesting  occurrence  here  is  about  IJ  miles 
south  of  Fennessy  Meadow,  on  the  divide  between  Griswold  and  Skull 
creeks,  where  a  portion  of  the  biotite-augite-latite  can  be  plainly  seen 
resting  upon  the  andesite  breccia,  and  in  turn  covered  by  a  second  bed 
of  the  latter.  The  volcanic  rocks  at  this  point  cap  a  small  elliptical 
hill  and  rest  upon  the  basal  granite  of  the  region.    At  the  eastern  end 
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of  the  liill  the  latite  is  about  40  feet  thick,  and  well  exposed  on  the 
soatheru  side,  resting  upon  the  breccia.  Above  the  latite  is  a  bed  of 
soft,  light-colored  tuff,  about  15  feet  thick,  which  in  turn  is  overlain  by 
the  ordinary  andesitic  breccia  which  caps  the  hill.  At  the  west  end  of 
the  hill  a  similar  sequence  is  exposed,  only  here  the  latite  is  not  more 
than  about  25  feet  thick,  and  rests  directly  upon  the  granite.  Jast  to 
the  oast  of  the  hill  is  a  strip  of  augite-latite  which  appears  to  underlie 
the  biotite-augite-latite,  but  the  relation  is  not  clearly  shown.  Other 
considerable  masses  of  augite  latite  occur  on  Griswold  Creek  above 
Fennessy  Meadow,  but  they  were  somewhat  hastily  examined,  and  it 
is  not  known  whether  they  should  be  correlated  with  the  Table  Moan- 
tain  flow  or  with  the  Dardanelle  flow. 

Near  the  head  waters  of  Beaver  Creek  the  andesitic  breccia  surroands 
an  area  of  granite,  i>ortions  of  which  are  higher  than  the  bottom  of  the 
breccia,  indicating  a  considerable  irregularity  in  the  old  peneplain  at 
this  place*.  The  biotiteaugite-Iatite  occurs  at  three  points  about  the 
edge  of  this  inclosed  area,  resting  on  the  granite  at  the  base  of  the 
breccia,  and  a])parently  overlain  by  the  latter.  The  southernmost  of 
the  three  patches  is  overlain  by  a  portion  of  the  Dardanelle  flow. 

The  line  of  the  latitic  flows  crosses  the  main  breccia  ridge  at  this 
point  and  appears  on  its  eastern  side  in  the  drainage  area  of  the  Middle 
Stanislaus.  Whether  the  flows  are  really  continuous  under  a  XK>rtion 
of  the  andesitic  breccias  is  a  question  that  was  not  determined  with 
absolute  certainty.  The  mapping  indicates  such  a  continuance,  and 
the  hypothesis  is  strengthened  by  the  fact  that  on  the  eastern  side  of 
the  ridge  a  portion  of  the  sloping  terrace  formed  by  the  Dardanelle 
flow  and  the  underlying  biotite-augite-latite  is  occupied  by  a  small 
meadow,  with  strong  springs  issuing  from  beneath  the  andesitic  breccia 
at  its  rear.  As  such  springs  are  not  common  along  the  sides  of  these 
ridges,  save  where  the  porous  breccia  beds  rest  upon  an  impervious 
foundation,  the  ])resumi)tion  is  that  the  massive  Dardanelle  flow  here 
passes  beneath  a  portion  of  the  clastic  series. 

To  the  south  and  east  of  Clover  Meadow  the  latites  are  well  exposed. 
They  occupy  in  general  the  crest  of  the  ridge  already  described  as 
running  eastward  toward  the  Dardanelles,  and  rest  with  evident  nuoon- 
formity  upon  the  andesitic  breccias  and  tuffs,  or  directly  upon  the 
granite,  as  seen  about  a  mile  to  the  south  of  Clover  Meadow.  All 
three  of  the  flows  are  represented  on  the  ridge.  The  earliest  or  Table 
Mountain  flow  is  the  most  extensive,  and  rests  upon  a  rather  uneven 
surface  of  the  clastic  audesites.  It  varies  greatly  in  thickness  fh>ni 
point  to  point,  and  has  a  warped  and  twisted  surface,  rendering  its 
mapping  difficult  on  a  small  scale.  At  the  western  end  of  the  ridge, 
about  half  a  mile  due  east  of  the  small  pond  in  Clover  Meadow, 
occurs  an  insigniflcant  patch  of  the  red  lava,  identical  with  that 
found  south  of  Mill  Creek,  and  occupying  a  position  below  and 
apparently  geologically  beneath  the  Table  Mountain  flow.    Near  the 
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eastern  end  of  the  ridge  the  contact  of  the  latite  with  the  clastic 
andesite  is  finely  shown  (PI.  Y).  The  lower  portion  of  the  massive 
flow  is  usually  highly  vesicular,  and  at  the  point  shown  in  the  illus- 
tration there  is  a  cavity  about  3  feet  in  height  in  the  under  side  of  the 
flow,  its  interior  being  lined  with  exceedingly  frothy  lava.  At  a  short 
distance  from  the  bottom  the  latite  becomes  less  vesicular  and  takes 
on  the  usual  platy  structure,  passing  with  increasing  thickness  into 
columnar  parting.  The  character  of  the  underlying  andesite  at  this 
place  is  shown  in  PL  VI.  The  material  shows  a  rude  stratification 
and  the  fragments  are  rounded  or  subangular,  indicating  that  they 
were  water  deposited. 

As  already  noted,  the  eastern  end  of  the  ridge  falls  oft*  abruptly  in  a 
high  bluff,  in  which  are  exposed  over  400  feet  of  nearly  horizontal  beds, 
composed  of  audesitic  sands  and  gravels  partly  consolidated.  They 
form  a  part  of  the  audesitic  tuff  series,  but  are  somewhat  more  water- 
worn  and  better  stratified  than  usual  in  this  region.  (PL  YII.)  The 
craggy  masses  in  the  upper  right-hand  corner  of  the  illustration  are 
composed  of  an  audesitic  breccia,  which  lies  at  a  considerable  angle 
and  unconformably  upon  the  stratified  audesitic  beds  and  underlies  the 
Table  Mountain  flow.  It  appears  to  belong  to  the  period  of  latitic 
eruptions,  and  to  have  immediately  x>receded  the  first  of  these.  It 
has  very  little  horizontal  persistence,  but  is  probably  the  equivalent  of 
the  conglomerate  noted  in  a  similar  position  beneath  the  lower  latite 
flow,  east  of  McKay's  mill. 

At  the  western  end  of  a  little  meadow  lying  on  the  crest  of  the  ridge, 
near  its  eastern  end,  the  Table  Mountain  flow  exhibits  the  interesting 
rounded  forms  shown  in  PL  YIJI.  These  recall  certain  spheroidal 
structures  occurring  in  the  Mesozoic  basalts  at  Point  Bonita,*  in  the 
Coast  Eanges,  although  they  are  not  so  perfect  as  the  latter.  They 
are  clearly  not  due  to  weathering  and  exfoliation,  as  the  surface 
shown  is  perfectly  bare  of  soil  and  exhibits  only  the  merest  traces  of 
superficial  decomposition.  It  is  undoubtedly  a  structure  produced 
during  the  cooling  of  the  molten  mass,  and  is  replaced  a  few  yards  away 
by  the  ordinary  columnar  structure  (PL  IX).  The  surface  shown  in  the 
illustration,  PL  YIII,  is  probably  but  little  different  from  that  of  the 
original  flow,  and  exhibits  well  its  locally  rolling  character.  That  the 
ice  at  one  time  surmounted  the  ridge  is  indicated  by  the  granitic  bowl- 
ders which  occur  perched  here  and  there  upon  the  lavas,  but  it  does 
not  appear  to  have  acted  as  an  effective  eroding  agent. 

At  various  places  on  the  ridge  the  biotite-augite-latite  rests  upon  the 
Table  Mountain  flow  with  an  average  thickness  of  something  less  than 
50  feet,  while  on  top  of  it  again  are  masses  of  the  Dardanelle  flow,  with 
an  observed  thickness  of  100  feet.  This  latter  rock  generally  shows  a 
smaller  columnar  structure  than  the  Table  Mountain  flow,  the  columns 
being  rarely  a  foot  in  diameter  and  usually  short  and  irregular. 


1  Unlr.  of  CaUf.,  Dept.  Geol.,  BaU.,  VoL  I.,  1803-Qe,  pp.  71-114. 
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Probably  no  known  area  in  the  Sierra  Nevada  presents  a  more  inter- 
esting succession  of  volcanic  rocks  than  the  cluster  of  peaks  known 
as  the  Dardanelles.  As  a  whole  they  have  never  been  closely  studied, 
and  the  present  information  has  been  derived  merely  from  a  short 
reconnaissance  of  the  western  peak,  and  an  ascent  to  its  sammit 
This  peak  is  made  up  of  a  series  of  volcanic  flows  resting  uiK>n  the 
granite  as  a  basement,  at  an  elevation  of  about  7,500  feet  above  sea. 
On  the  west  side  (the  side  shown  in  PI.  Ill)  the  lower  member  of  the 
volcanic  series  is  composed  of  several  flows  of  olivine-basalt,  aggre- 
gating from  500  to  GOO  feet  in  thickness.  This  basalt  has  saftered 
greater  decomposition  than  the  latites,  and  forms  a  steep,  weathered 
slope,  leading  up  to  the  base  of  the  lofty  cliffs  which  give  the  x>6ak  its 
striking  outline.  That  the  rocks  composing  this  Blope  are  true  surface 
flows  is  indicated  by  the  frequent  vesicular  and  amygdaloidal  bands 
from  10  to  40  feet  in  thickness,  which  are  exposed  in  the  small  gullies 
channeling  the  weathered  rock.  The  vesicles  are  tisually  lined  with 
zeolites  in  the  form  of  thin  incrustations. 

Besting  sometimes  directly  upon  the  olivine-basalt,  sometimes  sep- 
parated  from  it  merely  by  a  thin  layer  of  volcanic  conglomerate,  ia  a 
thick  mass  of  dark,  columnar  augite  latite,  forming  a  vertical  cliff 
over  400  feet  in  height.  The  lower  25  or  30  feet  of  the  cliff  face  shows 
a  very  vesicular  facies,  becoming  compact  and  columnar  higher  up.  A 
short  distance  away  from  the  mountain  it  could  be  seen  that  the  col- 
umns became  much  larger  some  distance  up  the  cliff,  but  it  was  not 
possible  to  determine  whether  this  difierence  in  size  was  significant  of 
any  division  into  an  upper  and  lower  flow,  or  whether  the  whole  cliff 
face  consisted  of  the  Table  Mountain  flow.  Hand  specimens  from  the 
base  of  the  cliff  show  a  facies  much  like  the  typical  Dardanelle  flow, 
while  fragments  fallen  from  the  upper  portions  exhibit  the  thoroughly 
characteristic  features  of  the  Table  Mountain  facies.  The  difference, 
however,  is  not  greater  than  might  easily  obtain  between  the  middle 
and  basal  x)ortions  of  a  single  thick  flow. 

The  conglomerate,  mentioned  as  occurring  between  the  olivine-bassdt 
and  the  base  of  the  latite,  is  composed  chiefly  of  waterworn  volcanic 
pebbles,  some  of  which  are  identical  with  the  underlying  basalt,  while 
others  appear  to  be  andesitic,  or  possibly  latitic,  in  character.  The 
bed  is  a  lenticular  one,  about  12  feet  in  thickness  and  of  small  lateral 
extent. 

Ehyolitic  material  was  not  observed  on  the  west  side  of  the  peak,  bet 
an  area  of  massive  rhyolite  is  shown  on  the  map  just  west  of  the  peak 
and  crossed  by  the  trail  going  down  to  Highland  Creek.  This  is  theonly 
area  of  undoubtedly  massive  rhyolite  met  with  in  the  district  embraced 
by  the  map.  It  rests  immediately  upon  the  granite,  and,  like  the  rhyo* 
litic  tuff  of  the  region,  is  probably  older  than  the  andesites  and  latites. 

Above  the  heavy  columnar  Table  Mountain  flow,  and  forming  the 
extreme  summits  of  the  West  Dardanelle,  some  rounded,  dumpling- 
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shaped  masses  could  be  seen,  wLich  the  glass  sLowed  to  have  the 
smaller  columnar  structure  generally  associated  with  the  uppermost, 
or  Dardanelle  flow. 

On  the  southeast  side  the  ascent  to  the  top  of  the  peak  is  not  diflB- 
cult.  It  was  found  that  the  lowermost  member  of  the  volcanic  series 
on  this  side  is  a  rhyolitic  tuff,  inclosing  foreign  waterworn  pebbles,  and 
about  50  feet  thick,  probably  resting  on  the  granite,  although  the  base 
was  not  seen.  Above  the  tuff  the  same  olivine-basalt  already  men- 
tioned is  exposed  for  a  thickness  of  150  feet.  The  succeeding  300  feet 
of  vertical  elevation  is  occupied  by  a  very  rough  talus  slope,  composed 
of  fallen  columns  from  the  cliffs  above,  which  on  this  side  show  a 
height  of  nearly  500  feet  by  aneroid  barometer.  The  lower  200  feet  of 
the  cliff  exposed  is  coarsely  and  somewhat  irregularly  columnar; 
toward  the  top  this  passes  gradually  into  a  zone  characterized  by  a 
horizontally  platy  structure,  which  in  turn  is  succeeded  by  an  irregu- 
larly jointed  and  vesicular  upper  portion,  becoming  a  flow  breccia  at 
the  extreme  top.  No  evidence  was  found  on  this  side  of  the  mountain 
to  indicate  that  this  thickness  of  500  feet  is  made  up  of  any  more  than 
the  single  Table  Mountain  flow.    Its  bottom,  however,  was  not  seen. 

On  the  top  of  this  thick  flow,  exposed  in  the  saddles  between  the 
three  summits  shown  on  the  map,  lies  the  biotiteaugite-latite  of  the 
second  flow,  here  50  feet  in  thickness. 

The  summits  themselves  are  composed  of  remnants  of  the  Dardanelle 
flow,  which  on  the  western  knob  has  a  thickness  of  at  least  IGO  feet. 
It  shows  the  usual  small  columns  and  fresh  bare  surface,  its  dissection 
being  due  rather  to  an  undermining  and  falling  away  of  the  columns 
than  to  its  own  weathering.  The  entire  thickness  of  the  latites  here 
exposed  is  at  least  710  feet,  and  of  the  entire  volcanic  accumulation 
above  the  granite  1,210  feet.  These  figures,  however,  are  from  aneroid 
readings,  while  the  topographical  map  would  indicate  a  total  thickness 
of  1,400  feet.  It  is  noteworthy  that  this  thickness  does  not  include 
any  of  the  ordinary  andesitic  breccia  which  elsewhere  occurs  in  such 
volume  beneath  the  latites. 

The  Dardanelle  Cone,  9,529  feet,  the  highest  peak  of  the  group,  was 
not  visited.  It  owes  its  name  to  its  sharp  conical  summit  as  seen  from 
the  west,  but,  like  the  West  Dardanelle,  appears  to  be  made  up  of 
horizontal  volcanic  rocks  resting  upon  the  granite.  The  lower  beds 
are  light  in  color,  suggesting  rhyolitic  or  andesitic  tuft's. 

The  view  from  the  summit  of  the  West  Dardanelle  is  in  many  ways 
an  exceedingly  interesting  one.  In  the  immediate  foreground,  to  the 
west  and  north,  lies  a  broad  basin  of  bare,  glaciated  granite,  rounded 
and  polished  by  the  ice,  and  dotted  here  and  there  with  lakes  or  grassy 
meadows.  To  the  south  lie^  the  gorge  of  the  Middle  Stanislaus — ^too 
deep  and  narrow  for  its  bottom  to  be  seen,  even  from  such  a  vantage 
l)oint.  But  if  the  eyes  are  withdrawn  from  what  lies  just  below  them 
and  allowed  to  sweep  the  horizon,  the  attention  Ib  at  once  attracted  by 
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tLe  several  peaks  of  similar  structure  to  that  upon  which  the  observer 
stands;  that  is,  they  are  made  up  of  nearly  horizontal  flows  or  breccia 
beds,  restiug  upon  a  granitic  basement.  Not  only  are  they  of  similar 
structure,  but  they  stand  with  their  tops  close  to  an  imaginary  plane 
having  a  noticeable  slope  to  the  southwest,  the  general  western  slope 
of  the  range,  which  is  rendered  more  apparent  when  seen  from  so  high 
an  altitude.  Toward  the  west  the  ridges  are  lower,  and,  as  has  been 
shown,  are  composed  in  part  of  the  same  latitic  flows.  To  the  east 
and  northeast  they  are  higher  and  less  continuous,  being  ireqaently 
isolated  peaks,  and  less  is  known  of  the  nature  of  their  volcanic  caps. 
It  is  probable  that  they  are  in  part  composed  of  latite,  as  Whitney* 
mentions  the  occurrence  of  lava  similar  to  the  Table  Mountain  flow 
south  of  Hermit  Valley.  But  they  are  probably  largely  made  up  of 
the  ordinary  andesitic  breccia  of  the  rauge.^  This  appears  to  be 
especially  true  of  the  ridges  to  the  southeast  across  the  main  Stanislaus 
River.  It  is  evident  that  in  Tertiary  times  this  portion  of  the  range 
was  a  peneplain,  or  a  surface  of  comparatively  gentle  relief,  which  at 
the  end  of  the  Neocene  was  covered  by  volcanic  tuflfs  and  flows. 
Moreover,  the  latite  now  crowning  the  Dardanelles  can  not  mark  the 
upper  limit  of  this  accumulation,  for,  as  has  been  shown  in  the  preced- 
ing pages,  these  lavas  flowed  down  channels  in  the  andesite,  and  were 
in  turn  covered  by  fresh  accumulations  of  the  same  breccia.  The  only 
remnants  of  all  this  volcanic  covering  now  visible  from  the  summit  of 
the  West  Dardanelle  are  a  few  residual  i)eaks  and  ridges  which,  owing 
to  a  more  resistant  capping,  or  to  other  causes,  have  survived  the  general 
degradation.  The  picture  of  profound  denudation,  shown  in  the 
uncovering  of  the  old  granite  surface  and  its  deep  trenching  by  such 
streams  as  the  Stanislaus,  would  be  impressive  in  any  case,  but  it 
becomes  doubly  so  when  it  is  remembered  that  all  this  has  taken  place 
in  post-Tertiary  times. 

Thus  far  the  latitic  lavas  have  been  described  as  if  they  were  confined 
in  their  distribution  to  the  main  line  of  flow  outlined  in  the  preceding 
l)ages.  But  this  is  not  entirely  the  case.  As  shown  on  the  accompany- 
ing map,  the  biotite-augite-latite  occurs  in  small  isolated  areas  at  con- 
siderable distances  from  the  main  flow-axis,  even  appearing  in  the 
drainage  area  of  the  Mokelumne  Eiver,  to  the  north  of  the  Stanislaiis 
Basin.  It  is  possible  that  there  may  be  a  few  more  of  these  patches 
than  have  been  indicated,  as  they  frequently  occur  very  unobtrusively 
near  the  contact  of  the  andesite  breccias  with  the  underlying  granite, 
and  are  often  concealed  in  the  heavy  timber.  In  such  situations  it  is 
generally  impossible  to  determine  positively  whether  the  latite  really 
underlies  the  andesite  or  vice  versa.  South  of  the  INliddle  Stanislaus 
are  several  small  areas  of  the  biotite-augite-latite  which  plainly  rest 
upon  the  andesitic  breccias  and  tufis,  in  most  cases  with  evident  uncon- 


1  Anriferoas  Gravels,  1880,  p.  131. 

'  Seo  Turner.  Geology  of  the  Sierra  Nevada:  SeveDteenth  Ann.  Kept.  U.  S.  Geol.  Survey,  Part  1, 1896. 
pp.  708-709.  for  some  iiitereating  Dot«a  on  this  region,  with  views  of  the  andesite  breccia  (PL  XXXVI). 
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formity.  This  relation  is  well  shown  about  2  miles  southeast  of  Mount 
Knight,  where  the  latite,  beginning  with  a  point  on  the  top  of  the 
ridge  overlooking  the  Middle  Stanislaus,  runs  obliquely  down  over  the 
beveled  edges  of  the  nearly  horizontal  elastic  andesite,  resting,  finally 
on  the  schists  of  the  Bexlo'ock  series  just  above  Eose  Creek. 

As  will  be  seen  in  the  section  devoted  to  the  petrography  of  the  latites, 
the  biotite-angite-latite  has  characteristics  that  render  its  distinction 
from  a  tuff  not  always  easy.  The  fact  that  it  has  a  wider  distribution 
than  the  two  undoubted  massive  flows,  also  suggests  that  it  may  have 
had  a  different  origin.  But  the  field  evidence  does  not  support  the 
view  that  it  is  in  any  sense  a  water-deposited  tuff.  It  is  entirely 
devoid  of  the  horizontal  bedding  characteristic  of  the  known  tuffs  of 
the  region,  and  on  the  other  hand  it  possesses  the  more  or  less  uneven 
upper  and  lower  surfaces,  and  the  ability  to  lie  upon  perceptible  slopes, 
which  are  characteristic  of  true  lava  streams.  It  also  resembles  lavas 
in  being  coarsely  columnar  in  structure,  although,  as  has  been  shown, 
this  structure  may  also  occur  in  undoubted  tuffs.  The  basal  contact 
of  the  biotiteaugite-latite  was  nowhere  seen  sufficiently  well  exposed 
to  give  a  decisive  answer  to  the  question  whether  it  is  tnffaceous  or 
massive  in  character. 

PETROGRAPHY  OF    THE    IjATITES  ANT)    OF    THE  OTHER 
VOIiCANIC  ROCKS  ASSOCIATED  WITH  THEM. 

As  frequently  emphasized  in  the  preceding  account  of  its  distribu- 
tion, the  lava  composing  the  Table  Mountain  and  Dardanelle  flows  is 
dark  in  color  and  basaltic  in  general  appearance.  The  earlier  writers, 
without  exception,  referred  to  it  as  basalt,  and  until  very  recently  no 
reason  had  appeared  for  revising  their  determination.  In  1895,  how- 
ever, Turner  wrote  as  follows: 

The  basalt  of  the  Tuolumne  Table  Mountain  is  also  a  dark,  heavy  rock,  but  as  may 
be  noted  below  [referring  to  an  accompanying  chemical  analysis]  has  an  unusually 
high  percentago  of  silica  for  a  basalt.  It  is  also  characterized  macroscopically  by 
eontnining  numerous  cavities  and  tabular  porphyritio  feldspars  which  are  sometimes 
hnlf  an  inch  long.' 

In  a  later  paper,  published  after  the  field  seasons  of  1895  and  1896, 
occurs  the  following  paragraph : 

Tertiary  trachytes  are  known  thus  far  only  in  the  area  of  the  Big  Trees  sheet. 
They  occur  both  as  tuffs  (f)  and  massive  flows^  the  latter  strongly  resembling 
basalt  in  macroscopic  appearance.  They  are  placed  with  the  trachytes  chiefly  on 
tbo  basis  of  their  chemical  composition.  Indeed,  the  Tuolumne  Table  Mountain 
basalt  has  so  high  an  alkali  content  that  it  is  placed  in  the  table  with  the  trachytes 
for  comparison.  This  flow  can  be  traced  from  Knights  Ferry,  in  Stanislaus  County, 
across  the  Sonora  area  into  the  Big  Trees  district,  not  far  from  where  specimens 
85  and  86  Tuolumne  were  collected.  As  the  writer  has  only  cursorily  examined 
these  trachytes,  the  matter  of  their  olassiflcation  will  not  be  further  considered  at 
present.*^ 

1  Rocks  of  the  Sierra  KevacU:  Fourteenth  Ann.  Sept.  U.  S.  OeoL  Surrey,  Part  II,  1894,  p.  401. 
*  Farther  contribtitions  to  the  geology  of  the  Sierra  Nevada :  Seventeenth  Ann.  Bept  V,  S.  Geol. 
Bnrvey,  Part  1, 1800,  p.  720. 
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By  way  of  preliminary  explanation,  it  may  be  stated  tbat  both  tbe 
"trachytes''  and  the  "basalt"  referred  to  in  the  foregoing  citation 
arc  portions  of  the  latitic  flows  which  form  the  subject  of  the  present 
paper.  This  separation  into  trachyte  and  basalt,  it  will  appear^  was 
not  withoat  excuse  so  long  as  hand  specimens  from  somewhat  widely 
separated  localities  were  made  the  basis  for  such  distinction,  and  the 
mere  fact  that  lavas  belonging  to  one  chemical  and  niineralogical  type, 
if  not,  in  some  cases,  to  one  flow,  could  be  tentatively  classed  as 
trachytes  in  one  place  and  basalts  in  another,  is  not  without  its  bear- 
ing on  the  question  of  their  proper  classiflcation. 

THE  TABLE  MOUNTAIN  FLOW. 

• 

Megascopically  the  Table  Mountain  latite  shows  great  uniformity, 
from  the  end  of  the  flow,  near  Knights  Ferry,  to  the  Dardanelles,  the 
highest  point  at  which  it  has  been  studied.  It  may  become  locally 
vesicular,  especially  at  the  top  and  bottom  of  the  flow,  or  show  slight 
variations  in  the  number  and  size  of  the  pheuocrysts,  but  in  general 
the  description  of  any  one  hand  specimen  will  apply  with  but  slight 
modification  to  any  portion  of  the  60  miles  of  flow. 

A  specimen  (1820  S.  N.)  from  just  west  of  Parrott  Ferry,  at  the 
point  where  the  river  has  cut  its  gorge  across  the  line  of  the  lava 
stream,  may  be  considered  as  typical.  This  is  a  dark  rock,  of  comx^act 
texture  and  basaltic  aspect,  characterized  by  an  abundance  of  large 
glassy  plagioclase  phenocrysts  lying  in  a  dense,  nearly  black  ground- 
mass.  The  plagioclases  are  tabular  parallel  to  the  brachypinacoidal 
faces,  a  common  size  being  about  2  "*'"  in  thickness,  8  "»"  in  breadth, 
and  10  """  in  length.  A  length  of  15  ">°'  may,  however,  be  frequently 
observed.  The  cleavage  faces,  on  the  freshly  fractured  rock  surfaces, 
always  show  twinning  according  to  the  albite  law,  and  not  infrequently 
an  additional  twinning  following  the  Carlsbad  law.  Dark  olive-green 
augite  can  be  distinguished  in  the  form  of  phenocrysts,  but  it  is  neither 
an  abundant  nor  a  conspicuous  constituent  as  compared  with  the 
plagioclases.  The  rock  is  somewhat  vesicular,  the  vesicles  being 
usually  elongated  in  the  direction  of  flow,  and  occasionally  filled  with 
calcite. 

Under  the  microscope  the  large  plagioclase  crystals  are  by  far  the 
most  conspicuous  mineral  in  the  slide.  Augite  is  much  less  abundant, 
but  occurs  in  phenocrysts  of  considerable  size  and  usually  of  irregular 
outlines.  Olivine  is  moderately  abundant  in  small,  more  or  less  idio- 
morphic  phenocrysts  up  to  0.5  «""*  in  length.  The  groundmass  is 
hyalopilitic. 

The  large  plagioclases  generally  show  approximate  crystallographic 
outlines,  but  they  are  often  rounded  and  sometimes  deeply  embayed. 
Although  perfectly  fresh,  they  are  apt  to  be  crowded  with  inclusions  of 
dark,  glassy  base,  giving  them  a  mottled  appearance  not  unlike  the 
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crystal  figured  by  Koseiibiisch'  from  a  Iluiigarian  augite-audesite. 
Tbey  are  invariably  twiuned  in  accordance  witli  tbe  albite  law,  but 
tbe  resulting  lamellae  are  of  very  different  widths,  ranging  from  those 
just  visible  up  to  0.5  •"'"  or  over.  The  frequent  combination  of  Carls- 
bad with  albite  twins  fenders  the  determination  of  the  feldspars  by 
Michel  Levy's  method  comparatively  easy.  In  a  section  at  right  angles 
to  the  i)lano  of  the  brachypinacoid,  angles  of  extinction  were  obtained 
on  each  half  of  the  Carlsbad  twin  of  14.5o  and  33.5^,  indicating  a  labra- 
dorite  with  about  the  composition  Ab3An4.  A  section  cut  approxi- 
mately parallel  to  the  brachypinacoid  and  revealing  no  twinning  showed 
the  emergence  of  a  slightly  oblique  acute  bisectrix  and  gave  an  extinc- 
tion angle  of  about  16°  with  the  basal  cleavage,  the  angle  varying 
somewhat  for  different  portions  of  the  crystal. 

Pericline  lamella?  are  occasionally  observed  in  conjunction  with  the 
albite  twinning. 

An  attempt  was  made  to  determine  the  specific  gravity  of  the  pla- 
gioclase  phenocrysts  by  suspending  fragments  in  Thoulet  solution. 
Som.e  very  small  and  apparently  pure  grains  neither  floated  nor  sank 
at  2.684,  but  the  si)ecific  gravity  of  particles  over  a  millimeter  in  diam- 
eter  was  found  to  be  about  2.651.  The  latter  figure  is  undoubtedly 
lower  than  the  true  specific  gravity  of  the  feldspar,  as  it  is  impossible 
to  secure  fragments  that  are  free  from  inclusions  and  yet  large  enough 
to  give  satisfactory  determinations  by  suspension  in  a  heavy  liquid. 

The  augite  phenocrysts  are  generally  irregular  and  rounded  in  out 
line,  but  are  sometimes  crystallographically  bounded  in  the  prism  zone. 
They  are  very  pale  green  in  color,  nonpleochroic,  and  resemble  diopside; 
but  the  extinction  angle  on  c  is  often  over  40°,  and  sometimes  as  high 
as  45*^,  and  they  are  more  properly  classed  as  pale  augite.  As  Zirkel'^ 
points  out,  such  pale-green  augites  are  characteristic  of  rocks  high  in 
alkalies,  while  brownish  augites  are  more  common  in  basalts. 

The  olivine,  like  the  other  minerals  in  the  slide,  is  perfectly  fresh,  and 
forms  small  crystals,  usually  less  than  0.5™"*  in  length,  and  showing 
slightly  rounded  crystallographic  outlines.  Although  occurring  in 
much  smaller  crystals  than  the  augite,  it  appears  to  be  nearly  as 
abundant  in  the  thin  section,  and  may  be  regarded  as  an  essential 
constituent  of  the  rock. 

The  groundmass,  from  which  the  phenocrysts  are  distinctly  differ- 
entiated, shows  a  rather  coarse  hyalopilitic  structure,  made  up  of  feldspar 
microlites,  grains  of  magnetite,  augite,  olivine,  and  glass.  Structurally, 
it  is  very  similar  to  the  olivine  weiselbergite  of  Rosenbusch,^  as  seen 
in  one  of  Voigt  and  Hochgesang's  thin  sections.  The  feldspar  micro- 
lites usually  show  distinct  albite  lamellae,  which  extinguish  at  consider- 
able angles,  indicating  a  labradorite  but  little,  if  any,  less  basic  than 
the  phenocrysts.    As  one  of  the  distinctive  characters  of  the  latites 


'  MikroHkopiiw^he  Physiographie  (Hd  ed.).  Vol.  1, 1892,  PL  XXIV,  flg.  3. 
s  Lebrbnch  der  Petrographle,  2d  ed.,  Vol.  I,  1893,  p.  281. 
s  Op.  oit.,  VoL  n,  1896,  p.  954. 
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described  in  this  paper  is  their  relatively  high  potash  couteiit,  aud  as 
Washington^  has  described  orthoclase  in  rocks  of  almost  identical 
chemical  composition  from  Italy  and  Asia  Minor,  pains  were  taken  to 
determine  whether  any  of  the  microlites  were  i)otash  feldspars.  But 
microscopical  study  gives  no  ground  for  believing  that  any  other  feld- 
spar than  labradorite  is  present.  Some  of  the  labradorite  phenocrysts 
were  observed  to  be  bordered  by  an  extremely  narrow  zone  of  more 
acid  feldspar — possibly  orthoclase.    This,  however,  is  not  common. 

The  glassy  i>ortion  of  the  ground  mass  appears  to  make  up  less  than 
half  its  bulk.  It  is  light  brown  in  color,  and  quite  turbid  from  the 
presence  of  very  minute  globulites.  The  magnetite  occurs  in  small 
but  distinct  grains,  rather  abundantly  and  evenly  distributed  through 
the  section.  The  olivine  and  augite  grains  in  the  groundmass  differ  in 
no  way  but  in  their  small  size  from  the  same  minerals  in  the  pheno- 
crysts, and  are  not  to  be  sharply  differentiated  from  the  latter.  The 
olivine  frequently  occurs  as  inclusions  in  the  augite,  and  the  latter  is 
sometimes  included  in  the  large  labradorite  phenocrysts.  Apatite 
occurs  in  small  prisms,  commonly  included  in  the  augite. 

Turner^  has  given  a  microscopical  description  of  a  specimen  (36  S.  N.) 
collected  from  Table  Mountain  near  Shaws  Flat.     He  says: 

Microscopically  the  Table  Mountain  basalt  shows  large  tabular  feldspars,  smaller 
augites,  and  numerous  olivine  grains  in  a  nearly  opaque  groundmass,  in  which  are 
very  abundant  feldspar  microlites.  This  groundmass  doubtless  contains  a  large 
amount  of  magnetite,  and  strongly  resembles  some  of  the  sections  of  the  older 
basalt.  There  is  a  good  deal  of  brownish  serpentinoid  substance  in  the  ground- 
mass.  The  porphyritio  feldspars  are  polysynthetically  twinned  and  have  a  corroded 
appearance,  due  to  the  abundant  inclusions  of  aggregates  of  opaque  particles,  with 
some  glass  inclusions.    There  is  also  some  serpentine  in  the  large  feldspars. 

An  analysis  of  this  specimen  is  appended  to  his  description  and  has 
been  quoted  in  Column  I  of  the  table  of  chemical  analyses  on  page  58. 

Mr.  Turner  having  kindly  allowed  me  to  examine  two  thin  sections 
of  this  rock,  it  was  found  that  it  differed  from  most  of  the  specimens 
collected  at  other  points  along  the  Table  Mountain  in  the  slightly 
greater  abundance  of  the  olivine,  in  the  presence  of  the  serpentinous 
patches,  and  in  a  rather  unusual  opacity  in  the  glassy  base.  A  single 
rounded  crystal  of  slightly  pleochroic  orthorhombic  pyroxene  was  noted 
included  within  a  large  augite  phenocryst,  but  this  mineral  is  very 
rare  in  the  Table  Mountain  flow.  The  groundmass  is  hyalopilitic.  The 
opacity  of  the  groundmass  is  seen  with  high  powers  to  be  due  to  the 
dense  crowding  of  minute  globulites  of  rather  peculiar  character. 
These  globulites  occur  also  in  the  Dardanelle  flow,  and  as  they  have 
been  there  more  studied  their  description  will  be  for  the  present 
deferred. 

A  specimen  (1016  S.  N.)  taken  on  the  trail  passing  over  the  top  of 


1  Italian  petrological  sketches :  Jour.  Geol.,  Vol.  IV,  1896,  p.  547  et  seq.,  and  On  igneoua  rooka 
Smyrna  and  Pergamon :  Am.  Jour.  Sci.,  4th  series,  Vol.  Ill,  1897,  pp.  41--50. 
>  Rocks  of  the  Sierra  Nevada :  Foarteeuth  Ann.  Kept.  U.  S.  GeoL  Surrey ,  Part  II,  1894,  p.  491. 
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the  inountaiu  between  Sonora  and  Tuttletowii  is  thoroughly  typical 
and  shows  particularly  well  the  numerous  inclusions  in  the  large  lab- 
radorite  plienocrysts.  These  inclusions  are  usually  composed  of  glob- 
ulitic  glass,  with  microlites  of  labradorite  and  augite,  and  are  similar 
to  the  fine  groundmass  of  the  rock. 

Northeast  from  Parrott  Ferry  the  Table  Mountain  flow  was  investi- 
gated microscopically  at  many  i)oints,  with  the  general  result  of  show- 
ing great  structural  and  mineralogical  uniformity.  In  general,  as  the 
ilow  is  followed  higher  up  into  the  mountains  the  olivine  becomes 
somewhat  less  abundant  and  sinks  to  crystals  of  smaller  dimensions. 
The  large  labradorite  phenocrysts,  while  preserving  their  size  and 
characteristic  mottling,  seem  to  become  progressively  slightly  more 
acid,  numerous  determinations  by  the  Michel  L^vy  method  indicating 
that  in  the  more  eastern  portions  of  the  flow  a  labradorite  of  the 
approximate  comx)osition  Abi  Ani  predominates.  Apatite  is  a  constant 
accessory,  occurring  in  the  groundmass  and  in  the  augites. 

About  IJ  miles  southwest  of  Collyer's  a  facies  (1845  S.  N.)  occurs  in 
which  the  labradorite  phenocrysts  are  somewhat  smaller  than  usual, 
the  rock  standing  megascopically  about  halfway  between  the  normal 
Table  Mountain  facies  and  the  usually  finer-grained  rocks  of  the  third, 
or  Dardanelle,  flow.  A  thin  section  shows  the  usual  phenocrysts  of 
labradorite,  augite,  and  olivine.  The  labradorites  are  twinned  with 
beautiful  sharpness  and  vary  considerably  in  the  number  of  inclusions 
contained  within  them.  One  long  crystal  of  irregular  shape  was 
observed  to  be  a  veritable  sponge,  inclosing  glass  and  microlites  of 
plagioclase  and  augite.  The  groundmass  is  hyalopilitic  and  contains  a 
little  carbonate  scattered  through  it. 

A  siiecimen  (1945  S.  N.)  from  the  portion  of  the  flow  1  mile  northeast 
of  McKay's  mill,  shown  in  PI.  IV,  also  has  somewhat  smaller  plagio- 
clase phenocrysts  than  usual,  and  resembles  in  megascopic  character 
the  Dardanelle  flow,  which  lies  above  it,  separated  by  the  biotite-augite- 
latite.  Under  the  microscope,  however,  it  shows  no  marked  difference 
from  other  thin  sections  from  the  same  flow.  There  are  the  same  large 
labradorites  mottled  with  glassy  inclusions  and  showing  albite  twin- 
ning lamella)  combined  with  those  of  the  Carlsbad  and  pericline  laws. 
Augite  is  present  in  large,  irregular  phenocrysts  and  in  smaller  crystals 
with  idiomorphic  cross  sections  transverse  to  the  prism.  Olivine  is 
distinctly  less  abundant  and  occurs  in  smaller  crystals  than  in  that 
portion  of  the  flow  near  Shaws  Flat  already  described.  In  this  par- 
ticular slide  it  has  been  almost  wholly  altered  to  serpentine,  a  rather 
uncommon  (condition  in  the  Table  Mountain  flow.  The  groundmass  is 
liner,  less  opaque,  and  typically  hyalopilitic. 

Across  the  north  fork  of  the  Stanislaus  the  small  area  1^  miles  east 
of  Squaw  Hollow  presents  a  thoroughly  typical  facies  (1913  8.  N.),  both 
megascopically  and  microscopically.  The  largo  labradorites  frequently 
show  Carlsbad  twins  and  give  extinction  angles  corresponding  to  the 


32  LAVA   FLOWS   OF   THE   SIERRA  NEVADA.  [bull 89. 

mixture  Ab3Aii4.  They  sometimes  show  deep  and  intricate  embay- 
ments,  and  are  full  of  the  usual  inclusions.  The  angite  occurs  in  char- 
acteristic phenocrysts  and  also  as  small  grains,  which  are  sometimes 
heaped  together  in  a  manner  suggesting  the  aggregates  formed  by  the 
magmatic  resorption  of  hornblende  in  many  andesites.  Like  the  Shaws 
Flat  facies  described  by  Turner,  the  glassy  base  is  dark  and  semi- 
opaque,  and  the  slide  contains  small  irregular  patches  of  greenish- 
yellow  serpentine.  The  latter  does  not  show  definite  outlines,  and  is 
not  a  pseudomorph  after  any  crystalline  mineral.  It  permeates  por- 
tions of  the  slide  irregularly,  and  may  fill  some  small  vesicles.  Augite 
and  olivine  are  less  abundant  than  in  the  Shaws  Flat  rock,  the  latter 
mineral  occurring  only  in  small  crystals  in  the  groundmass. 

The  small  mass  (1794  S.  N.)  resting  upon  the  andesitic  breccia  2  miles 
northeast  of  Ashcraft's  is  megascopically  halfway  between  the  typical 
facies  of  the  Table  Mountain  and  Dardanelle  flows.  Under  the  micro- 
scope it  shows  an  equally  intermediate  character,  and  may  possibly 
belong  to  the  latter  flow.  The  labradorite  (Ab3An4)  phenocrysts  are 
fresh  and  sharply  twinned,  pericline  lamellt'e  being  not  uncommon. 
They  show  the  basal  and  brachypina<5oidal  cleavages  in  systems  of 
fine  cracks,  and  are  comparatively  free  from  inclusions.  The  other 
phenocrysts  are  augite,  magnetite,  and  olivine,  lying  in  a  hyalopilitic 
gioundmass  with  considerable  globulitic  glass. 

As  the  lava  showing  the  spheroidal  forms  seen  in  PI.  VIII  has  been 
subjected  to  chemical  analyses,  it  will  be  described  somewhat  at  length. 
Megascopically  the  rock  (1422  S.  N.)  forming  these  spheroids  is  indis- 
tinguishable from  specimens  collected  from  the  Tuolumne  Table 
Mountain,  40  miles  to  the  southwest.  It  shows  similar  tabular  pheno- 
crysts of  labradorite,  with  here  and  there  an  irregular  crystal  of  augite, 
lying  in  a  compact  dark  groundmass.  The  plagioclases  are  fresh  and 
glassy,  and  their  glistening  cleavage  planes  are  the  most  conspicuous 
features  of  the  freshly  broken  rock,  and  even  of  the  natural  surfaces, 
for  the  weathering  has  been  but  skin  deep.  A  common  size  for  these 
phenocrysts  is  about  2  by  7  by  9^'",  the  plane  of  greatest  extension 
being  the  brachypinacoid.  They  invariably  show  the  albite  twinning 
on  the  basal  cleavage  planes,  and  not  uncommonly  Carlsbad  twinning 
also. 

Under  the  microscope  the  thin  section  (PI.  XI,  A)  shows  the  usual 
phenocrysts  of  labradorite  and  pale- greenish  augite  with  small  idio- 
morphic  olivines,  lying  in  a  very  fine,  even  groundmass,  which  is 
typically  hyalopilitic,  showing  flow  lines  of  the  small  lath-shaped  micro- 
lites  around  the  phenocrysts.  The  large  labradorites  show  the  usual 
rounded  and  embayed  outlines,  and  are  mottled  with  abundant  inclu- 
sions. The  latter  are  usually  similar  to  the  glassy  base  of  the  rock, 
but  more  rarely  a  greenish  serpentinoid  substance.  Some  of  the 
labradorites  have  been  broken  in  the  magma  and  the  parts  displaced, 
and  angular  fragments,  probably  of  similar  origin,  are  common.    The 
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PLATE  XL 

MICEOSECTIONS  OF  LATITE8  (SEMIDIAGRAMMATIC). 

A,  Angite-latite  (1422  S.  N.),  Table  Monntain  flow,  showing  general  stmctnre  of  the 

rock,  with  phenocrysts  of  labradorite  (Lb),  aagite  (A),  olivine  (O),  and  mag- 
netite. 

B,  Biotite-augite-latite  (1955  S.  N.),  showing  entaxitic  or  "pipemo"  stmctare. 

The  drawing  shows  phenocrysts  of  labradorite  (Lb),  augite  (A),  biotite  (B), 
hornblende  (Hb),  and  magnetite,  with  inclnded  rock  fragments,  lying  in  a 
banded  and  partially  brecciated  microUtio  glass. 
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plagioclases  show  the  usual  combination  of  albite  and  Carlsbad  twin- 
ning, with  occasional  pericline  laraellte.  A  determination  of  the  extinc- 
tion angles  by  Michel  Levy's  method  indicated  a  labradorite  with  the 
composition  Abi  Aui.  The  specific  gravity  of  a  small,  apparently  pure 
fragment  was  found  by  means  of  Thoulet  solution  to  be  2.648,  which 
is  rather  light  for  ai>parently  so  basic  a  plagioclase.  The  augite,  which 
is  much  less  abundantthan  the  labradorite,  is  very  pale  green  in  color, 
nonpleochroic,  and  identical  with  that  already  described.  Sharply 
idiomorphic  cross  sections  of  the  prism  zone  are  rather  more  common 
than  usual.  It  is  frequently  twinned  iK)lysynthetically  on  the  ortho- 
pinacoid  in  the  usual  manner.  The  olivines  are  fairly  abundant,  but 
small.  They  are  generally  fresh,  and  show  crystallographic  outlines, 
but  in  somes  cases  they  are  changed  to  yellow  serpentinous  pseudo- 
morphs.  The  groundmass  around  these  olivine  crystals  is  sometimes 
distinctly  more  finely  crystalline  than  elsewhere,  giving  them  the 
appearance  of  being  surrounded  by  a  faint  halo.  Some  scattered 
crystals  of  magnetite  are  of  suflBcient  size  to  be  included  among  the 
phenocrysts. 

The  groundmass  is  truly  hyalopililic,  and  is  made  up  of  small  slender 
feldspar  microlites,  minute  crystals  of  magnetite,  and  globulites,  all 
lying  thickly  crowded  in  a  clear  glass  of  faint  brownish- violet  tint. 
The  microlites  are  often  so  crowded  that  it  is  difficult  to  find  a  portion 
of  the  section  that  will  show  no  double  refraction  between  crossed 
nicols.  By  using  an  immersion  objective,  however,  and  working  on  the 
thinnest  edges  of  the  section,  it  is  possible  to  differentiate  the  glassy 
matrix  from  the  feldspar  microlites  and  to  see  that  it  is  full  of  crystals 
of  magnetite,  ranging  from  those  that  show  crystal  outlines  down  to 
barely  visible  black  specks.  Associated  with  the  magnetite  grains 
are  numerous  globulites  and  globulitic  granules  of  high  relief  and  faint 
green  tint,  which  are  probably  augite.  From  this  it  appears  that  mag- 
netite, although  not  conspicuous  with  low  powers,  is  yet  quite  abundant 
in  the  mass  of  the  rock.  Augite,  also,  is  probably  a  more  important 
constituent  than  would  be  indicated  by  its  distinct  crystals. 

The  feldspar  microlites  are  generally  too  small  to  be  determined  optic- 
ally, but  the  better-individualized  ones  generally  show  albite  lamellse 
with  an  obliquity  of  extinction  corresponding  to  labradorite.  Apatite 
occurs  in  rather  stout,  sharply  hexagonal  prisms. 

A  chemical  aualyses  of  this  rock  is  given  in  Column  III  of  the  table 
of  chemical  analyses  on  page  58.  Its  specific  gravity  is  2.67,  which  is 
lower  than  one  would  usually  expect  in  a  rock  of  such  dark  color  and 
compact  texture. 

A  few  hundred  yards  to  the  east  of  the  spheroidal  facies  the  bottom 
of  the  Table  Mountain  flow  is  exposed,  resting  upon  clastic  andesitic 
beds,  as  shown  in  PI.  Y.  The  flow  is  here  exceedingly  vesicular  in 
its  lower  portions,  the  large  labradorite  phenocrysts  being  held  together 
by  a  paste  of  frothy  red  glass.    The  microscope  shows  the  usual  labra- 
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dorite  pheuocrysts  full  of  glass  inclasions.  Aagite  was  observed  ouly 
as  ail  inclusiou  iu  one  of  the  labradorites.  The  cementing  material  is 
a  vesicular,  semiopaque  brown  glass,  with  a  few  labradorite  microlites. 
The  turbidity  of  the  glass  is  apparently  due  to  the  oxidation  of  the 
magnetite,  contingent  upon  the  highly  spongy  character  of  the  rock. 
The  inclusions  in  the  large  plagioclases  are  of  the  same  glassy  nature 
as  the  matrix,  while  in  other  occurrences  already  described  the  inclu- 
sions consist  of  more  or  less  individualized  groundmass,  thus  indicat- 
ing that  crystallization  went  on  in  the  included  portions  as  well  as  in 
the  groundmass  outside  the  labradorite  pheuocrysts. 

At  the  West  Dardanelle  the  latite  of  the  Table  Mountain  flow  (1023 
S.  N.)  is  megascopically  identical  with  the  spheroidal  facies  (1422  S.  N.) 
just  described,  although  its  larger  structure  is  columnar.  Microscopic- 
ally it  resembles  rather  more  closely  the  sections  from  the  Table  Moun- 
tain near  Sonora,  although  with  considerably  less  olivine.  The  large 
labradorites  give  extinction  angles  corresponding  to  a  mixture  Ab  i  Ani. 
They  are  full  of  inclusions  of  glass,  with  sometimes  small  crystals  of 
augite  and  labradorite.  The  augite  pheuocrysts  are  larger  and  more 
abundant  than  usual.  They  are  sometimes,  like  the  labradorites,  filled 
with  inclusions,  plagioclase  laths  and  small  patches  of  yellow  serpen- 
tine being  among  the  latter.  The  thin  section  also  shows  serpeutinous 
patches  like  those  described  in  the  Tuolumne  Table  Mountain  speci- 
mens. Olivine,  however,  is  not  so  abundant,  being  confined  to  small 
idioinorphic  crystals  scattered  through  the  groundmass.  These  are 
generally  fresh,  but  are  sometimes  partly  changed  to  serpentine. 

A  specimen  (1030  S.  N.)  taken  near  the  upper  surface  of  the  flow  is 
rendered  spongy  by  abundant  small  vesicles.  Under  the  microscoi)e  it 
shows  the  same  pheuocrysts  as  the  preceding  rock,  but  the  labradorite 
microlites  in  the  groundmass  are  much  smaller,  and  the  rock  as  a 
whole  is  more  glassy.  With  high  power  the  glass  is  seen  to  be  thickly 
dusted  with  magnetite  and  globulites  and  to  show  the  faint  violet- 
brown  tint  characteristic  of  the  perfectly  fresh  glass  of  these  rocks.  In 
spite  of  the  freshness  of  the  other  constituents,  the  olivine  has  all  been 
altered  to  yellow  serpeutinous  pseudomorphs. 

The  microscopic  petrogra;)hy  of  the  Table  Mountain  flow  has  been 
described  at  some  length  on  account  of  its  interesting  chemical  charac- 
ter, and  for  the  reason  that  such  a  course  seemed  desirable  in  dealing 
with  a  flow  so  greatly  dissected.  It  is  seen  that  in  its  superficial 
appearance  and  in  the  presence  of  olivine  the  augite-latite  (resembles 
the  basalts;  in  the  character  of  the  augite  and  plagioclase,  in  the 
degree  of  preponderance  of  the  feldspathic  constituents,  and  in  the  hya- 
lopilitic  structure  of  the  groundmass,  it  is  more  closely  related  to  the 
andesites;  lastly,  in  the  fine  dissemination  of  the  magnetite,  in  the 
abundance  of  microtine  pheuocrysts,  and,  above  all,  in  chemical  compo- 
sition, it  shows  certain  analogies  with  the  trachytes.  No  potash  feld- 
spar has  been  detected  in  any  of  the  thin  sections  studied,  except. 
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possibly,  as  a  very  narrow  fringe  on  some  of  the  labradorite  plienocrysts, 
and  even  this  seems  to  be  the  exception  rather  than  the  rale. 

THE  BIOTITE-AUGITE-LATITE, 

As  already  indicated  in  the  account  of  its  occurrence,  considerable 
difficulty  was  experienced  in  deciding  whether  this  volcanic  rock  was 
a  true  flow,  like  the  Dardanelle  flow  above  it  and  the  Table  Mountain 
flow  beneath  it,  or  whether  it  should  be  classed  as  a  tuft*.  In  spite  of 
the  fact  that  it  frequently  shows  the  presence  of  fragmental  material 
the  rock  is  regarded  as  constituting  a  flow,  for  reasons  that  can  be 
better  appreciated  after  a  petrographical  description. 

The  facies  occurring  within  the  drainage  of  Love  Creek,  iibout  3  miles 
south  of  Big  Trees  post-office,  is  a  thoroughly  typical  one.  A  specimen 
(1882  S.  N.)  taken  just  north  of  the  road,  about  a  mile  southwest  of 
McKay's,  shows  a  bright-gray  rock,  that  sparkles  brilliantly  on  fresh 
surfaces,  from  the  numerous  crystals  of  biotite.  In  contrast  to  the 
Table  Mountain  augite-latite  upon  which  it  lies,  this  rock  has  a  harsh 
or  trachytic  feel  and  is  somewhat  porous.  Besides  the  biotites,  the 
flue,  and  evidently  glassy,  groundmass  holds  small  phenocrysts  of 
clear  sanidine-like  feldspar  and  fragments  of  jdark  glass  and  of  glassy 
volcanic  rock.  Some  of  the  black  glass  inclusions  are  irregular  and 
somewhat  angular  in  outline,  while  others  appear  to  be  drawn  out  into 
thin  lenses.  These  lenses,  together  with  the  biotite  crystals,  have  a 
tendency  to  lie  horizontal,  so  that  the  lava  cleaves  most  readily  along 
a  plane  parallel  with  the  top  and  bottom  of  the  flow.  This  arrangement 
is  by  no  means  universal,  however,  for  the  biotite  tablets  are  found  in 
all  positions.  These  latter  are  from  1  to  2  """  in  breadth  and  sometimes 
0.5'"'"  in  thickness.  They  have  sharp  crystallographic  boundaries,  the 
narrow  planes  of  the  prism  and  clinopinacoid  reflecting  the  light  nearly 
as  brilliantly  as  the  basal  planes. 

The  thin  section  shows  that  the  greater  part  of  the  rock  is  made  up 
of  a  light-brown  glass,  with  a  suggestion  of  violet  in  its  peculiar  tint. 
Scattered  about  in  this  glassy  matrix  are  abundant  phenocrysts  of 
plagioclase  and  biotite,  a  few  broken  or  irregular  crystals  of  augite, 
crystals  of  magnetite  and  apatite,  and  fragments  of  more  or  less  glassy 
volcanic  rocks. 

The  plagio(*Jases  usually  show  beautifully  sharp  twinning  in  accord- 
ance with  the  albite  law,  and  some  show  both  albite  and  Carlsbad  twin 
ning,  with  occasional  pericline  lamellse.  The  Carlsbad-albite  twins 
give  extinction  angles  corresponding  to  labradorite  of  the  composition 
Aba  An4.  There  is  no  sanidine  present,  and  the  index  of  refraction  of  all 
the  plagioclase,  as  determined  by  Becke's  method,  is  distinctly  greater 
than  the  balsam  of  the  slide,  which  is  about  1.540.  The  outline  of  the 
plagioclases  is  sometimes  irregular  and  angular,  sometimes  rounded, 
and  sometimes  in  part  defined  by  crystallographic  planes. 

The  biotite  is  abundant  and  in  sharply  bounded  hexagonal  tablets. 
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It  is  bright  chestnut  brown,  with  the  nsnal  strong  absorption  and  small 
axial  angle.    It  frequently  includes  prisms  of  apatite. 

Angite  is  not  abundant,  and  rarely  shows  crystallographic  outlines. 
It  is  very  pale  green,  and  in  no  way  distinguishable  from  that  in  the 
Table  Mountain  flow,  already  described. 

A  green  hornblende  is  quite  charactistic  of  this  rock,  occurring  in 
nearly  every  slide  of  the  biotite-augite-latite,  but  always  in  strictly 
accessory  amount.  It  is  usually  in  small  shreds  or  irregular  fragments, 
of  which  not  more  than  two  or  three  are  found  in  any  single  thin  sec- 
tion. In  only  two  cases  were  prismatic  cross  sections  seen  with  any- 
thing like  idiomorphic  outline,  the  best  of  these  being  shown  in  PL  XI, 
B.  The  optical  orientation  is :  a  =  a,  b  =  6,  and  jc :  c  =  at  least  11^.  The 
pleochroism  is:  a,  faint  yellow;  tr,  dark  brownish  green,  and  jc,  dark 
green.    The  absorption  is :  a<  b<  jC. 

Magnetite  occurs  in  good-sized  grains  in  the  glass,  sometimes  attached 
to  the  anhedra  of  labradorite  and  augite,  and  frequently  including 
prisms  of  apatite.  The  latter  mineral  also  occurs  isolated  in  the  brown 
glass  in  well-developed  prisms. 

The  sharply  bounded  rock  inclusions,  as  seen  in  the  slide,  are  usually 
of  small  size,  less  than  0.5»»*"  in  diameter,  and  rounded  in  outline. 
They  consist  of  fragments  of  andesitic  or  latitic  groundmass,  generally 
indistinguishable,  in  such  small  areas,  from  facies  of  Table  Mountain 
and  Dardanelle  flows.  They  sometimes  contain  phenocrysts  of  labra- 
dorite like  those  occurring  in  the  inclosing  rock.  The  glass  base  ol 
these  inclusions  is  usually  gray  and  globulitic,  but  sometimes  clear  and 
pale  brown,  like  that  making  up  the  mass  of  the  section.  In  one  case 
a  rounded  inclusion  was  observed  with  a  central  portion  composed  of 
labradorite  microlites  and  gray  glassy  base,  and  a  peripheral  zone  oi 
similar  microlites  lying  in  a  clear,  light-brown  glass. 

An  examination  of  the  isotropic  matrix  which  makes  up  the  mass  oi 
the  rock  shows  it  to  be  by  no  means  homogeneous.  It  is  a  confused 
mixture  of  shreds  and  strings  of  light-brown,  translucent  glass,  with 
other  portions  which  are  rendered  dark  and  turbid  by  microlites  and 
globulitic  dust.  Sometimes  these  lighter  areas  are  sharply  bounded 
and  resemble  inclusions,  at  other  times  they  fray  out  imperceptibly  into 
the  groundmass,  or  are  drawn  out  in  long  flamboyant  tongues.  Some 
of  the  light-brown  patches  contain  plagioclase  microlites,  and  such  por- 
tions are  not  always  sharply  separated  from  the  nonmicrolitic  areas. 
The  whole  aspect  of  the  thin  section  suggests  that  the  development  of 
a  fluidal  structure  was  followed  by  flow  brecciation  on  a  minute  scale, 
giving  as  a  result  a  rock  that  is  in  some  respects  not  unlike  a  taflf. 
That  the  rock  is  not  an  ordinary  tnflf  is  indicated  by  the  close  affinity 
shown  between  the  inclusions  and  the  including  matrix,  by  the  absence 
of  distinctly  foreign  material,  by  the  inclusion  within  areas  of  homo- 
geneous brown  glass  of  labradorite  phenocrysts  exactly  like  those  which 
occur  in  the  finely  brecciated  i)ortions,  and,  lastly,  by  inclusions  of  the 
same  light-brown  glass  within  such  phenocrysts. 
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Ou  the  supposition  that  the  rock,  if  a  clastic  tuff,  must  owe  its  pres- 
ent induration  to  the  presence  of  a  considerable  proportion  of  opal 
among  the  isotropic  material,  a  weighed  portion  of  the  finely  i)owdered 
rock  was  boiled  in  a  platinum  dish  for  two  hours  with  a  10  per  cent 
solution  of  sodium  carbonate.  The  dish  was  allowed  to  stand  for  nine- 
teen hours,  again  heated,  the  liquid  filtered  off,  and  the  silica  deter- 
mined in  the  usual  way.  The  amount  soluble  under  these  conditions 
was  only  1.6  per  cent. 

A  specimen  (1877,  S.  K.)  from  the  coulee-like  mass  half  a  mile  north  of 
McKay's,  already  described,  is  slightly  darker  in  color  than  the  fore- 
going, and,  while  plainly  containing  inclusions,  has  every  appearance, 
both  in  the  field  and  in  the  hand  specimen,  of  being  a  glassy  lava  and 
not  a  tuff. 

At  first  glance  the  thin  section  looks  tuffaceous,  but  closer  examina- 
tion shows  that  the  shreds  of  violet-brown  glass,  instead  of  behaving 
as  rigid  clastic  fragments,  frequently  curve  around  the  phenocrysts  and 
inclusions  in  well-marked  flow  lines,  or  conform  to  their  shape.  The 
glass  has  a  rather  more  distinct  violet  tint  in  this  section,  and  is  a  little 
more  abundant,  than  in  the  one  just  described.  There  is  also  a  little 
more  augite.    The  specific  gravity  of  the  rock  is  2.47. 

One  mile  northeast  of  McKay's,  on  the  river  slope  of  the  ridge, 
the  biotite-augite-latite  (1944  S.  N.)  resembles  megascopically  that  first 
described  (1882  S.  N.),  but  shows  many  long-drawn-out  lenses  of  dark 
glass.  Under  the  microscope  it  shows  comparatively  few  phenocrysts 
or  inclusions  and  a  large  proportion  of  the  faint  violet-brown  glass. 
One  small  fleck  of  green  hornblende  occurs  in  the  slide. 

The  latite  of  the  elliptical  area  (1977  S.  '^.)  shown  on  the  map  IJ 
miles  a  little  west  of  south  from  Fennessy's,  and  overlain  by  andesitic 
breccia  and  tuff,  is  light  gray  in  color,  with  a  somewhat  more  earthy 
texture  than  usual,  and  less  biotite.  Under  the  microscope  it  shows 
the  usual  characteristic  features,  although  the  biotite  is  not  quite  so 
abundant.  There  are  a  few  fragments  of  the  green  hornblende  present. 
The  shreds  of  pale-brown  glass  show  some  flow  structure  and  are  bent 
around  the  x)henocrysts  and  included  fragments. 

A  specimen  (1955  S.  N.)  taken  near  the  southern  end  of  the  inclosed 
area  of  granite,  about  halfway  between  Fennessy  and  Clover  meadows, 
is  a  light-gray  facies  with  abundant  feldspar  phenocrysts,  but  not  much 
biotite.  In  thin  section  (PI.  XI,  B)  this  rock  appears  thoroughly  typ- 
ical. The  glass,  which  makes  up  the  greater  part  of  the  slide,  is  brown 
and  turbid,  but  shows  eutaxitic  banding,  with  excellent  flow  structure. 
In  this  glass  lie  the  phenocrysts  of  plagioclase,  biotite,  and  augite,  with 
the  usual  fragments  of  volcanic  rock.  The  plagioclases  are  twinned 
with  beautiful  sharpness,  and  several  readings  on  albite-Carlsbad  twins 
indicated  a  labradorite  a  trifle  more  basic  than  Ab3An4.  The  biotite  is 
rather  more  abundant  than  the  hand  specimen  indicates,  and  occurs  in 
the  usual  tablets  with  inclusions  of  apatite.  The  augite  occurs  some- 
times in  isolated  fragments,  or  anhedra,  and  sometimes  intergrown 
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and  partly  surrounded  by  tbe  labradorite  crystals.  One  sharply  idio- 
morpbic  section  of  the  green  hornblende  occurs  in  the  slide,  being  cut 
transverse  to  the  prism  and  showing  the  usual  amphibole  outline  and 
cleavage.  Magnetite  is  in  crystals  and  aggregates  up  to  0.5™™  in 
diameter,  and,  like  the  augite  and  biotite,  frequently  includes  apatite 
crystals. 

At  a  point  33  miles  southwest  of  Clover  Meadow,  and  a  little  over  1 
mile  west  of  the  bold  spur  marked  7100  (feet)  on  the  map,  occurs  a 
dark-gray  facies  (1420  S.  N.),  with  the  usual  phenocrysts  of  microtine 
and  biotite.  It  contains  small  rock  fragments,  but  has  on  the  whole 
the  appearance  and  consistency  of  a  lava  rather  than  a  tuff.  The 
microscope  shows  the  usual  structure  of  these  rocks,  with  the  charac- 
teristic brecciated  eutaxitic  glass.  Tbe  latter  is  brown  and  more  tur- 
bid than  is  generally  tbe  case,  and  is  probably  somewhat  weathered. 
Phenocrysts  of  feldspar  are  fairly  abundant.  They  are  sometimes 
broken  and  angular  and  occasionally  sligbtly  embayed,  but  they  often 
preserve  their  original  crystallographic  outlines.  Combination  twins, 
according  to  both  albite  and  Carlsbad  laws,  are  common,  and  the  plagio- 
clase  is  labradorite.  The  phenocrysts  are  generally  rather  free  from 
inclusions,  and  show  the  basal  and  brachypinacoidal  cleavages 
unusually  well.  The  other  phenocrystic  minerals  are  biotite,  augite, 
and  magnetite.  Apatite  occurs  in  small  prisms  included  in  all  the 
other  minerals. 

Some  of  the  bands  and  shred-like  patches  of  brown  glass  show  a 
striking  mottled  appearance,  produced  by  thickly  crowded  round  spots 
of  shadowy  outline,  surrounded  by  darker-brown  rims.  Tbe  lighter 
central  portions  of  these  spots  show  an  obscure  radial  arrangement,  as 
if  from  a  very  imperfect  spherulitic  structure.  No  distinct  microlites 
can  be  made  out,  however,  although  there  is  some  sligbt  double  refrac- 
tion between  crossed  nicols.  The  usual  inclusions  of  latitic  ( ?)  ground- 
mass  with  lath-shaped  plagioclases  occur  in  this  facies,  but  tbe  charac- 
ter of  the  surrounding  matrix,  with  its  fluxion  phenomena,  precludes 
the  idea  of  the  rock  being  a  tuff.  An  analysis  of  this  facies  is  given 
on  page  58,  Column  VI  of  the  table. 

A  mile  southwest  of  the  little  pond  in  Clover  Meadow  is  a  remnant 
of  the  biotite-augite-latite  (exaggerated  on  the  map),  resting  upon  the 
andesite  breccia.  It  is  very  similar  in  appearance  to  tbe  facies  just 
described,  but  shows  marked  flow  structure,  which  is  brought  out  by 
atmospheric  etching  on  exposed  surfaces.  Long-drawn-out  and  parallel 
lenses  of  nearly  black  glass  are  noticeable  in  the  hand  specimen  (1948 
S.  N.).  Under  the  microscope  it  is  noteworthy  for  its  fine  large  pheno- 
crysts of  labradorite  (Ab3An4)  and  biotite  and  the  wavy  and  contorted 
areas  of  clear,  light-brown  glass.  Augite  is  also  present  among  the 
phenocrysts,  and,  what  is  not  known  elsewhere  in  this  rock,  a  few 
crystals  of  orthorhombic  pjrroxene  and  some  scattered  grains  of  olivine. 
The  orthorhombic  pyroxene  occurs  in  stout  prisms,  rounded  at  the 
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ends,  and  up  to  0.5  "'"'  in  length.  It  is  distinctly  pleochroic,  with 
strictly  parallel  extinction  and  low  double  refraction,  and  is  readily 
distinguished  from  the  pale- green,  non pleochroic  augite.  It  is  probably 
enstatite  or  bronzite,  and  it  appears  to  be  identical  in  pleochroism 
and  double  refraction  with  the  orthorhombic  pyroxene  in  the  so-called 
enstatite-porphyrite  of  the  Cheviot  Hills.  The  olivine  is  in  small 
irregular  grains,  and  not  abundant;  but  its  presence  is  interesting,  as 
it  is  rare  to  find  biotite,  orthorhombic  pyroxene,  and  olivine  all  present 
in  nn  effusive  rock  of  intermediate  composition.  The  green  hornblende, 
frequently  referred  to  as  a  characteristic  accessory  in  the  rock  of  this 
flow,  occurs  both  in  the  glassy  part  of  the  section  and  in  one  of  the 
included  volcanic  fragments.  There  are  also  present  the  usual  prisms 
of  ai)atite  and  a  little  magnetite. 

The  large  labradorites  are  often  intergrown  with  the  augite,  showing 
that  the  latter  mineral  is  the  younger.  All  the  phenocrysts  occur  both 
in  the  clear  brown  glass  and  in  the  turbid,  confused,  and  microlitic 
matrix  between  the  clearer  streaks.  The  apatite  is  included  in  the 
glass  and  in  all  the  larger  phenocrysts  save  the  olivine.  The  more  or 
less  rounded  fragments  of  volcanic  rock  in  the  section  are  plainly 
locally  inclusions,  but  they  show  a  mineralogical  resemblance  to  the 
rock  in  which  they  are  inclosed  and  may  not  have  been  derived  from  a 
wholly  foreign  source.  Some  of  them  show  only  very  small  feldspar 
microlites  embedded  in  a  brown  glass  like  that  so  abnn<lant  in  the 
inclosing  rock.  One  compound  inclusion  was  noted  whi(;h  consisted  of 
several  small  rounded  fragments  of  microlitic  brown  glass  inclosed 
in  a  similar  fino  groundmass  of -slightly  different  ex)lor.  This  strongly 
suggests  that  the  greater  part  of  the  inclusions  in  the  biotite-augite- 
latite  are  not  foreign  material,  but  represent  portions  of  the  magma, 
which,  having  attained  a  certain  degree  of  crystallization,  were  brec- 
ciated  by  the  movement  of  the  lava  stream  and  disseminated  through 
its  more  glassy  portions. 

A  specimen  (1435  S.  N.)  from  the  ridge  just  south  of  Clover  Meadow 
is  a  light-gray  rock  with  phenocrysts  of  biotite  and  microtine  and  small 
rounded  fragments  of  volcanic  rock,  lying  in  a  fine  light-gray  and  some- 
what porous  groundmass.  This  is  probably  the  most  tuffaceous  facies 
in  external  appearance  of  the  whole  flow.  Under  the  microscope  it 
shows  the  usual  phenocrysts  of  labradorite,  biotite,  and  augite  in  a 
matrix  made  up  of  light-brown  glass.  The  proportion  of  glass  in  the 
slide  is  larger  than  usual  and  has  a  fine  shred-like  character.  It  would 
}»erhaps  be  impossible  to  determine  satisfactorily  from  a  microscopic 
examination  of  this  slide  whether  it  should  be  classed  as  a  tuff  or  not. 
Some  of  the  shreds  of  glass,  however,  are  molded  to  the  form  of  the 
phenocrysts.  A  small  fragment  of  green  hornblende  was  observed 
isolated  in  the  glass,  while  another  crystal,  partially  resorbed  and  sur- 
rounded by  a  dark  granulated  border  of  augite  iand  magnetite,  was  seen 
in  one  of  the  fragmental  inclusions. 
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An  inclusion  (1436  S.  N.)  of  much  larger  size  than  any  observed  by 
me  was  fouud  by  Mr.  H.  W.  Turner  in  the  biotite-augite-latite  just 
described.  It  measures  about  6^^  in  diameter  and  is  rather  angu- 
lar in  outline.  It  is  a  hard,  compact  rock,  light  gray  in  color,  showing 
small  phenocrysts  of  plagioclase  and  augite,  and  is  apparently  an  andes- 
ite.  Under  the  microscope  it  shows  phenocrysts  of  plagioclase,  augite, 
and  orthorhombic  pyroxene,  with  moderate-sized  grains  of  magnetite, 
lying  in  a  very  fine  hyalopilitic  groundmass.  The  plagioclases  are 
labradorite,  apparently  a  little  more  basic  than  Abj  An4.  The  albite 
twinning  is  not  so  regular  as  in  the  latites,  and  the  combination 
with  the  Carlsbad  law  not  quite  so  frequent,  bat  with  the  peridine 
law  more  so.  They  frequently  show  zonal  structure  with  undulatory 
extinctions,  especially  in  brachypinacoidal  sections.  The  phenocrysts 
are  usually  small,  few  in  the  section  being  over  1'""'  in  length. 

The  orthorhombic  pyroxene  occurs  in  nearly  colorless  crystals  of 
prismatic  habit  up  to  about  0.75 "'"'  in  length,  usually  with  more  or  less 
rounded  or  irregular  ends.  Gross  sections  of  the  prism  show  rectan- 
gular outlines  with  slightly  truncated  corners,  due  to  the  dominant 
development  of  the  brachypinacoid  and  macropinacoid.  The  prismatic 
cleavage  is  well  developed,  while  the  macropinacoidal  cleavage  is  indi- 
cated only  by  a  few  fine  cracks.  The  extinctions  are  always  parallel  to 
the  traces  of  the  pinacoids.  Sections  transverse  to  the  prism  show  the 
emergence  of  a  bisectrix,  with  a  large  axial  angle.  By  comparison  with 
the  interference  figures  given  by  longitudinal  sections,  and  by  using 
the  method  given  by  Michel  L^vy,'  it  was  determined  that  this  is  the 
acute  bisectrix.  The  optical  orientation  is:  a  =  a,  ft  =  b,  and  c  =  c 
The  mineral  is  therefore  optically  positive.  The  index  of  refraction  is 
not  noticeably  different  from  that  of  the  mouoclinic  pyroxene  in  the 
slide,  but  the  double  refraction  is  much  lower,  ranging  &om  gray  to 
pale  straw-yellow.  The  pleochroism  is  distinct:  a  =  very  pale  brown 
b  =  very  light  yellow,  and  jc  =  pale  green. 

From  the  foregoing  description  it  is  seen  that  the  pyroxene  has  the 
optical  orientation  of  enstatite  or  bronzite;  but  the  distinct  pleochro- 
ism and  large  axial  angle  point  rather  to  bronzite  than  to  enstatite. 

This  inclusion  is  accordingly  a  bronzite-augit'C-andesite,  identical 
with  specimens  that  will  be  described  from  the  underlying  andesitic 
breccia,  and  was  probably  caught  up  (with  other  similar  ones  noted  at 
the  same  locality)  by  the  latite  from  the  clastic  beds  over  which  it 
flowed. 

The  general  microstructure  of  the  biotite-augite-latite  appears  tc 
approach  very  closely  to  the  eutaxitic  structure  as  the  term  was  first 
employed  by  Fritsch  and  Eeiss,^  who  applied  it  to  certain  facies  ol 
phonolites,  andesites,  and  trachytes  possessing  some  resemblances  U 

1  Lm  min^raux  dea  roches,  Paris,  1888,  p.  05. 

*G«oIogiRrhe  Beaohreibong  der  losel  Tenerife,  Winterthnr,  1868,  pp.  414-422;   aXao  wAmttmA  1 
Keaea  Jabrbaoh  fiir  Mln.,  etc.,  1868.  pp.  752,  840-852. 
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clastic  rocks  and  iuclosiug  iiudoubted  clastic  fragments.  Tbey  dis- 
tinguished agglomerate  lava,  in  which  the  structure  was  supposed  to  be 
due  to  a  partial  refusion  of  clastic  material,  from  piperno,  in  which  por- 
tions of  the  magma  in  difi'erent  stages  of  crystallization  are  brought 
into  juxtaposition  by  the  motion  of  the  flow.  Common  usage,  however, 
has  somewhat  altered  the  original  application  of  the  term  eutaxitic,  so 
that  it  frequently  implies  merely  a  fluidal  banding  brought  about  by 
alternating  streaks  of  microfelsitic  and  clear  glass,^  or  is  even  used  as 
"a  general  name  for  banded  volcanic  rocks." ^  That  such  can  hardly 
have  been  the  earlier  application  of  the  word  appears  from  the  discus- 
sion that  has  centered  about  the  original  piperno  of  Pianura  in  the 
Phlegraean  Fields,  near  Naples,  a  rock  that  Fritsch  and  Eeiss  took  as 
the  second  type  of  eutaxitic  structure,  and  which  appears  to  resemble 
in  some  ways  the  biotite-augite-latite  of  California.  Lnigi  delP  Erba^ 
considers  this  rock  a  tuflF,  but  the  greater  number  of  petrographers 
have  regarded  it  as  a  lava  flow.  ZirkeP  refers  to  it  as  a  sanidine  tra- 
chyte with  eutaxitic  structure,  remarking  that  Luigi  dell'  Erba's  view 
is  not  even  probable,  while  Eosenbusch  ^  cites  it  as  an  example  of  his 
Pouza  type  of  the  trachyte  family.  Such  a  discussion  could  scarcely 
have  arisen  were  the  structure  co.cerned  a  simple  banding  such  as  is 
observed  in  many  vitrophyres,  and  which  no  petrographer  could  for  a 
moment  regard  as  indicating  a  tuflaceous  origin.  Kiich,^  following  the 
terminology  of  Reiss,  describes  both  kinds  of  eutaxitic  structure,  the 
agglomerate  lava  and  the  piperno,  as  occurring  in  the  dacites  and  an- 
desites  of  Colombia.  The  latter  form  is  particularly  abundant,  and  Kiich 
remarks  that  it  is  at  times  impossible  to  distinguish  the  two  varieties, 
as  the  piperno  oft-en  contains  included  fragments  of  other  andesites. 
Wichmanu,^  in  describing  an  augite-mica-andesite  from  the  Indian 
Archipelago  having  a  structure  apparently  nearly  identical  with  that 
of  the  biotite-augite-latite  of  the  preceding  pages,  refers  to  it  as 
having  piperno  structure;  and  there  seems  to  be  little  doubt  that  this 
latter  name,  as  used  by  the  petrographers  cited,  expresses  accurately 
the  structure  of  the  second  flow  of  the  Sierra  Nevada  latites. 

When,  on  the  other  hand,  a  thin  section  of  the  last-named  rock  is 
compared  with  that  of  a  lava  having  typical  flow  banding — as,  for 
example,  the  beautiful  vitrophyre  of  San  Lugano,  in  the  Tyrol,  or  the 
pitchstone-vitrophyre  occurring  between  Lake  Lugano  and  Lago  Mag- 
giore,  both  of  which,  according  to  Eosenbusch,^  often  show  eutaxitic 
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facnes — the  chief  difference  seems  to  lie  in  a  ^eater  irregularity  and 
brecciation  of  the  bands  in  the  latite,  and  in  the  presence  of  included 
rock  fragments. 

In  looking  over  the  large  collection  of  volcanic  rocks  brought  from 
Asia  Minor  by  the  Assos  Expedition,  and  now  at  Harvard  University, 
it  was  found  that  the  peculiar  structure  of  the  biotite-augite-latite  was 
exactly  reproduced  in  a  specimen  (A.  E.  310)  from  near  the  Hot  Springs 
of  Touzla,  in  the  southwestern  part  of  the  Troad.  This  specimen,  as 
Mr.  J.  S.  Diller  very  kindly  informed  the  writer,  *•  belongs  to  the  lower 
portion  of  a  flow  of  rhyolite,  near  its  contivct  with  the  underlying  tuff. 
The  rhyolite  some  distance  away  from  the  contact  is  deep  flesh  red. 
Kear  the  contact  it  is  frequently  black  and  glassy,  inclosing  many 
fragments  of  the  tuff  over  which  it  flowed."  The  hand  specimen  shows 
a  light-gray,  very  glassy  rock,  with  streaks  of  dark  glass  and  abun- 
dant angular  glassy  inclusions  of  light-buff  color,  together  with  small, 
slightly  rounded  volcanic  fragments,  resembling  sui)erficially  those  in 
the  latite. 

Under  the  microscope  the  similarity  of  structure  is  remarkable.  The 
light-brown  glassy  streaks,  alternating  with  microlitic  patches,  show 
the  same  confused  and  brecciated  appearance  as  in  the  latite.  Phe- 
nocrysts  of  biotite  and  feldspar  are  abundant,  and  there  are  numer- 
ous small  rounded  inclusions  of  some  andesitic  rock.  The  structural 
resemblance  between  the  Touzla  rock  and  the  biotite-augite-latite  is  so 
close  that  only  a  critical  investigation  of  the  phenocrysts  and  inclu- 
sions would  serve  to  distinguish  an  unlabeled  thin  section  of  the  former 
from  one  of  the  latter.  To  make  the  resemblance  still  closer,  no  saui- 
dine  was  seen  in  the  Asia  Minor  rock,  all  the  phenocrysts  in  the  thiu 
section  being  plagioclase  (andesine  or  labradorite). 

Another  specimen  (A.  E.  531)  which,  according  to  Mr.  Diller,  is  firom 
<<one  of  the  large  flows  of  rhyolite  forming  the  plateau  that  lies  between 
the  Touzla  Biver  and  the  southern  coast  of  the  Troad,  west  of  Assos,'' 
shows  a  very  similar  structure,  while  s)>ecimens  from  near  Baba-galessi 
(A.  E.  559  and  A.  E.  560)  exhibit  gradations  into  nearly  or  quite  typical 
unbrecciated  flow-banding. 

The  object  of  this  comparison  is  not  to  show  that  these  specimens 
from  the  Troad  are  chemically  or  mineralogically  identical  with  the 
biotite- augite-latite,  but  merely  to  draw  attention  to  their  structural 
identity,  and  the  fact  that  they  occur  as  true  flows  and  not  as  tuffs. 

As  an  historical  illustration  of  the  difliculty  that  sometimes  exists  in 
distinguishing  a  tuff  from  a  massive  lava  may  be  recited  the  ease  of 
the  so-called  "  peperino "  near  Viterbo,  in  Italy,  which,  according  to 
Washington/  is  probably  a  tuff,  although  it  possesses  some  apparent 
flow  structures,  and  has  been  by  earlier  investigators  frequently  desig- 
nated a  massive  rock. 

There  has  been  mentioned  the  occurrence  near  Mill  Greek  of  a  vitro- 
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phyric  lava  which,  though  underlying  some  augite-latite  belonging 
apparently  to  the  Table  Mountain  flow,  yet  resembles  the  biotite- 
augite-latilo  that  usually  rests  upon  the  latter  flow.  Megascopically 
this  rock  (1866  8.  N.)  is  a  gray,  extreraely  brittle  glass  with  a  pitchstone- 
like  luster.  It  is  speckled  with  a  few  minute  feldspar  pheuocrysts  and 
shows  streaks  of  black  glass  and  also  lighter-colored  glassy  patches 
resembling  inclusions. 

Under  the  microscope  the  thin  section,  consisting  chiefly  of  pale 
violet-brown  gla>8s,  shows  the  eutaxitic  structure  already  fully 
described,  but,  as  might  be  expected  from  the  megascopic  apx)earance 
of  the  rock,  approaches  a  little  more  nearly  the  ordinary  flow  structure 
of  the  vitroph3rres.  This  glass  contains  numerous  angular  (rarely 
rounded)  fragments  of  labradorite  (AbsAn^),  less  abundant  anhedra 
of  pale-green  augite,  a  few  flakes  of  biotite,  and  an  occasional  prism  of 
orthorhombic  pyroxene.  Most  of  the  slides  examined  also  show  one  or 
two  shreds  of  green  hornblende.  Apatite  occurs  in  small  prisms, 
especially  as  inclusions  in  the  augite,  and  there  are  also  a  few  grains  of 
magnetite  present.  Like  the  typical  biotite-augite-latite,  this  facies 
frequently  shows  small  rounded  inclusions  of  volcanic  rock  consisting 
of  small  microlites  of  plagioclase  in  a  glassy  base,  but  it  differs  from 
all  the  known  occurrences  of  the  former  in  being  more  glassy  and  in 
the  paucity  of  biotite.  A  chemical  analysis  of  this  rock  will  be  found 
ill  Column  VII  of  the  table  of  analyses  on  page  58;  it  will  be  seen  to 
have  more  silica,  and  less  lime,  magnesia,  iron  oxides,  and  alumina, 
than  the  other  latites. 

Immediately  above  the  facies  just  described,  and  also  at  Clover 
Meadow,  is  a  rather  peculiar  lava  (1867  S.  N.  and  1428  S.  N.)  of  light 
brick-red  color,  containing  a  few  small  empty  cavities,  but  of  generally 
compact  texture  and  speckled  with  small  phenocrysts  or  fragments  of 
glassy  feldspar.  In  its  general  aspect  the  rock  is  rhyolitic,  although 
differing  from  the  ordinary  white  rhyolites  of  the  district,  which,  as  far 
as  known,  are  all  older  than  any  of  the  andesitic  breccias.  Under  the 
microscope  the  rock  shows  phenocrysts  of  feldspar,  frequently  broken 
and  angular,  with  occasional  flakes  of  biotite,  lying  in  a  reddish,  tur- 
bid, microfelsitic  groundmass.  The  feldspars  are  all  plagioclase,  and 
some  of  the  sharply  twinned  individuals  give  extinction  angles  indi- 
cating labradorite  as  basic  as  Ab3An4.  The  matrix  in  which  they  lie 
has  its  original  structure  obscured  by  secondary  silicification  and  by 
the  separation  of  ferric  oxide,  but  appears  to  show  some  remnants  of 
the  vitrophyric  structure  observed  in  the  preceding  rock.  There  are 
apparently  the  same  patches  of  bent  and  contorted  glass,  with  occa- 
sional small  rounded  inclusions  of  volcanic  rock.  A  partial  chemical 
analysis  of  this  red  lava  is  given  in  Column  IX  of  the  table  of  chemical 
analyses,  page  58.  It  is  higher  in  silica  than  any  of  the  latites,  but 
too  low  for  a  typical  rhyolite.  The  amount  and  relative  proi)ortions  of 
the  nlkalies,  too,  give  no  very  definite  information  as  to  its  proper  posi- 
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tion,  aud  it  is  uncertain  whether  it  should  be  classed  as  a  somewhat 
weathtred  superficial  portion  of  the  vitrophyric  latite  below  it,  or 
whether  it  is  a  very  thin  flow  belonging  rather  with  the  rhyolites.  The 
former  supposition,  however,  seems  much  more  probable,  as  in  the 
latter  case  it  would  indicate  a  rhyolitic  eruption  of  much  later  date 
than  that  of  the  normal  white  rhyolites  and  rhyolite  tuffs  which  lie  at 
the  base  of  the  whole  JiJeocene  volcanic  series.  For  this,  however, 
there  is  no  evidence  other  than  the  two  widely  separated  and  insignifi- 
cant patches  of  red  lava  just  described,  which  is  certainly  not  a  typical 
rhyolite,  and  does  resemble  the  rather  acid  latite  (1866  S.  K.)  just 
beneath  it. 

THE  DARDANELLE  FLOW. 

The  rock  of  the  youngest  of  the  three  flows  resembles  very  closely 
that  of  the  oldest  or  Table  Mountain  flow,  and  this  resemblance  is  in 
a  few  cases  so  close  that  it  would  be  impossible  to  say  to  which  flow  a 
given  hand  specimen  belonged.  Considered  in  their  typical  develop- 
ment, however,  the  two  facies  are  fairly  distinct.  The  augite-latite 
(1260  S.  N.),  forming  the  extreme  summits  of  the  West  Dardanelle, 
may  be  taken  as  a  typical  facies  of  the  Dardanelle  flow.  This  is  a 
dense,  nearly  black  rock,  ringing  clearly  under  the  hammer  and  break- 
ing with  a  clean,  slightly  conchoidal  fracture.  The  broken  surfaces 
show  clear  glassy  i)henocrysts  of  plagioclase,  resembling  those  ox  the 
Table  Mountain  flow,  but  smaller,  sharper,  and  less  abundant.  Their 
basal  cleavage  faces  show  albite  lamellae,  frequently  combined  to  form 
Carlsbad  twins.  Close  inspection  will  generally  reveal  a  few  small 
phenocrysts  of  augite,  but  the  plagioclases  are  the  only  conspicuous 
megascopic  crystals.  They  lie  in  a  very  compact,  nearly  black  ground- 
mass,  in  which  a  good  lens  can  detect  only  a  few  feldspar  microlites. 

The  microscope  shows  phenocrysts  of  labradorite,  augite,  and  olivine, 
with  apatite  and  magnetite,  lying  in  a  light-brown  hyalopilitic  ground- 
mass.  The  labradorites  are  the  largest  and  by  far  the  most  abundant 
phenocrysts  in  the  slide,  but  are  rarely  more  than  5™™  in  length.  They 
are  fresh  and  sharply  twinned,  but  often  carry  inclusions  of  glassy 
base,  much  as  do  the  larger  phenocrysts  of  the  Table  Mountain  flow, 
aud  occasionally  include  small  augites.  They  are  usually  tabular 
parallel  with  the  brachypinacoid,  and  the  prevailing  section  is  lath- 
shaped.  Observations  on  albite-Carlsbad  twins  by  Michel  Levy's 
method  gave  extinction  angles  indicating  a  labradorite  of  the  oomiK>- 
sition  Abi  Adi.  The  outlines  of  the  phenocrysts  are  generally  sharper 
and  less  embayed  than  in  the  Table  Mountain  flow. 

The  augite  is  identical  with  that  in  the  latter  flow,  but  is  in  smaUer 
crystals  and  shows  a  greater  tendency  toward  sharpness  of  crystaUo- 
graphic  outline,  especially  in  the  prism  zone. 

The  olivine  occurs  usually  in  idiomorphic  crystals  of  small  size  scat- 
terea  through  the  groundmass,  but  occasionally  one  of  larger  size  is 
met  with 
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The  hyalopilitic  groundmass  shows  sharp,  clear  feldspar  microlites, 
with  more  or  less  flow  structure,  lying  in  a  light-brown  glass.  These 
plagioclases  usually  show  albite  twinning  with  extinction  angles  corre- 
sponding to  labradorite.  Bifurcated  ends  are  common.  The  brown 
semiopaque  glass  is  quite  abundant,  and  makes  up  a  considerable  part 
of  the  section.  It  shows  a  rather  noticeable  fin  3  mottling,  suggesting 
an  incipient  spherulitic  structure  and  apparently  produced  by  the 
crowding  together  of  very  minute  brown  globulites.  The  magnetite, 
instead  of  being  minutely  disseminated  through  the  glass,  as  is  common 
in  these  rocks,  forms  small  crystals  and  aggregates  readily  seen  with 
low  power. 

The  specimen  just  described  was  taken  from  the  highest  x)oint  of  the 
peak.  A  second  (1024  S.  N.)  from  near  the  bottom  of  the  same  flow  was 
very  similar  in  thin  section,  but  is  slightly  weathered.  The  glass  is 
gray  instead  of  brown,  is  finely  globulitic,  and  has  the  magnetite  a 
little  more  finely  disseminated.  Apatite,  in  small  prisms,  occurs  in 
both  slides. 

A  hand  specimen  (1421  S.  K.)  from  the  summit  of  the  ridge,  one-half 
mile  east  of  Clover  Meadow,  is  megascopically  identical  with  that  just 
described.  Under  the  microscope  the  chief  differences  to  be  observed 
are  a  more  pronounced  flow  structure  and  a  slightly  greater  abundance 
of  augite,  olivine,  and  apatite.  The  labradorite  phenocrysts  are  more 
basic,  readings  on  albite-Oarlsbad  twins  indicating  a  composition  near 
Ab3An^.  The  widths  of  the  albite  lamellae  are  very  variable.  The 
augite  phenocrysts  occur  in  stout  prisms,  very  pale  green  in  color,  gen- 
erally crystallographically  bounded  in  the  prism  zone,  but  rounded  on 
the  ends.  Extinction  angles  were  obtained,  of  c :  c  =  45^ ,  The  largest 
augite  phenocryst  in  the  slide  is  less  than  2  ™™  in  length.  The  olivine  is 
in  small,  sharply  idiomorphic  crystals,  and  in  larger  anhedra  from 
0.5  ™"^  to  1  "™  in  diameter.  Apatite  is  noticeably  abundant  in  rather 
stout,  well-formed  prisms,  both  in  the  augite  and  in  the  groundmass. 
This  is  evidently  a  somewhat  more  basic  facies  than  that  on  the  sum- 
mit of  the  West  Dardanelle. 

The  most  interesting  facies  (1419  S.  K.)  of  the  Dardanelle  flow  occurs 
3f  miles  southwest  of  Glover  Meadow,  at  the  point  where  the  latites 
pass  under  a  portion  of  the  andesitic  breccias  to  the  west.  Megascopi- 
cally the  rock  resembles  very  closely  the  rocks  just  described,  but  the 
groundmass  is  apparently  slightly  more  crystalline. 

Under  the  microscope  It  shows  the  usual  phenocrysts,  lying  in  a 
groundmass  that  is  distinctly  more  crystalline  than  the  preceding,  and 
recalls  certain  facies  of  the  Table  Mountain  flow.  The  plagioclases  are 
beautifully  twinned  according  to  the  albite,  together  with  the  Carlsbad, 
and  occasionally  the  pericline,  laws.  The  extinction  angles  (30^  and 
13.5^,  29^  and  15^)  on  albite-Carlsbad  twins,  cut  in  a  zone  perpendicu- 
lar to  the  twinning  plane,  ihdicate  a  labradorite  somewhat  more  basic 
than  Ab3An4.  Some  of  the  larger  crystals  have  glassy  inclusions,  as 
in  the  Table  Mountain  flow.    The  specific  gravity  of  these  labradorite 
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pbenocrysts,  deteriniued  by  suspending  a  small  fragment  in  Thoulet 
solution,  is  2.6(>7,  which  is  rather  low  for  a  labradorite  of  such  basicity 
as  the  extinction  angles  indicate. 

The  augite  is  identical  with  that  already  described.  Sharply  idio- 
morphic  cross  sections  of  the  prism  zone  are  frequent,  and  often  show 
twinning  on  the  orthopinacoid.  Extinction  angles  were  measared  up 
to  c  :  c  =  440.    Olivine  is  present  only  in  very  subordinate  amoonL 

The  groundmass  consists  of  well-developed  lath-shaped  microlites  of 
plagioclase  and  small  crystals  of  augite,  olivine,  and  magnetite,  lying 
in  a  gray  cloudy  glass.  The  great  preponderance  of  the  feldspars,  both 
in  the  groundmass  and  among  the  phenocrysts,  is  a  striking  charac- 
teristic of  the  slide.  The  lath-shaped  feldspars,  which  are  thickly 
crowded  together,  are  generally  twinned,  and  have  extinction  angles 
corresponding  to  labradorite.  When  the  section  is  examined  with  low 
power  and  crossed  nicols  it  is  very  difficult  to  make  out  any  glass. 
The  spaces  between  the  distinctly  lath-shaped  plagioclases  nearly  all 
show  more  or  less  double  refraction,  the  only  parts  remaining  dark 
being  such  as  are  already  rendered  nearly  opaque  by  thickly  crowded 
globulites.  By  using  an  immersion  objective,  and  focusing  up  and 
down  in  the  section,  it  appears  that  the  labradorites  of  the  groaudmass 
are  really  tabular  parallel  with  the  brachypinacoid,  and  that  these 
faintly  doubly  refracting  portions  of  the  slide  are  the  result  of  an  over- 
lapping of  glass  and  api)roxiniately  brachypinacoidal  sections  of  labra- 
dorite. They  generally  show  the  emergence  of  an  acute  bisectrix  or 
oi)tic  axis  in  convergent  light,  which,  combined  with  the  fact  that  they 
seldom  occupy  the  full  thickness  of  the  thin  section,  is  sufficient  to 
account  for  their  low  double  refraction  and  rather  uncertain  extinc- 
tions. Naturally  they  do  not  show  the  albite  twinning.  It  was  at  first 
supposed  that  they  might  be  orthoclase,  or  at  any  rate  a  different  feld- 
spar from  the  well-defined  labradorite  laths,  but  careful  focusing 
showed  that  all  gradations  could  be  traced  from  sections  of  labradorite 
cut  at  right  angles  to  the  plane  of  greatest  extension,  and  therefore 
showing  sharp  albite  twinning  and  usually  occupying  the  full  thickness 
of  the  slide,  to  those  cut  at  an  oblique  angle  and  showing  more  ahadowy 
lamella)  and  less  distinct  lath-shaped  outline,  and  finally  to  sections 
cut  at  only  a  very  small  angle  with  the  brachypinacoid,  occupying  but 
a  fraction  of  the  whole  thickness  of  the  section,  or  thinning  out  to  a 
feather-edge,  and  consequently  showing  no  twin  lamination  and  low 
double  refraction. 

The  glass  in  which  these  well-developed  plagioclases  lie  is  in  itself 
clear  and  colorless,  but  is  usually  crowded  with  dark  globulites  which 
render  it  nearly  opaque  with  low  or  moderate  powers.  By  using 
Becke's  method  the  clear  glass  shows  a  lower  index  of  refraction  than 
the  balsam,  although  the  observation  is  difficult  to  make  on  aecoant  of 
the  abundant  globulites.  With  a  IS'o.  VII  Seibert  immersion  lens  these 
globulites,  which  appear  like  black,  opaque  dust  particles  with  low 
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powers,  are  in  part  transparent,  and  composed  of  a  pale  greenish  sab- 
stance  of  high  refractive  index.  Within  this  substance  is  frequently  a 
smaller  black  dot  which  remains  opaque  and'  is  probably  magnetite. 
In  their  general  appearance  the  globulites  with  dark  central  spots 
recall  the  well-known  cells  seen  in  micro-preparations  of  hyaline  carti- 
lage, l^ot  all  the  globulites,  however,  are  compound.  Some  are  wholly 
transparent,  while  others  are  wholly  opaque.  It  is  thought  that  the 
transparent  greenish  substance  is  probably  augite. 

A  portion  of  this  rock  was  finely  powdered  and  passed  through  a 
No.  120  sieve.  The  fine  dust  was  sifted  out  through  a  piece  of  linen 
and  the  remaining  powder  washed,  dried,  and  placed  in  Thoulet  solu- 
tion of  about  3.15  sp.  gr.  A  powder  at  once  fell  which  consisted  of 
augite,  olivine,  and  magnetite.  Upon  dilution  to  sp.  gr.  2.626,  about 
half  the  remaining  powder  came  down.  This  portion  was  easily  sepa- 
rated by  a  small  horseshoe  magnet  into  two  parts,  a  magnetic  black 
powder  and  a  nonmagnetic  white  powder.  The  magnetic  portion  exam- 
ined under  the  microscope  was  found  to  consist  of  fragments  of  the 
globulitic  glass,  in  which  were  included  microlites  of  the  various  min- 
erals of  the  groundmass,  particularly  labradorite.  The  nonmagnetic 
portion  consisted  of  fragments  of  labradorite  free  from  glass. 

Upon  dilution  of  the  heavy  solution  to  sp.  gr.  2.485,  practically  all 
the  x)owder  fell.  This  portion  also  was  nearly  all  magnetic,  and  the 
magnet  left  only  a  small  residue  of  white,  nearly  pure  plagioclase 
powder.  The  black  magnetic  portion  seen  under  the  microscope 
resembled  that  just  described.  Ko  great  diflference  could  be  observed 
between  the  powder  which  fell  at  2.626  and  that  which  came  down  at 
2.485,  except  that  the  nonmagnetic  portion  was  smaller  in  the  latter. 
This  lack  of  distinctive  difference  was  probably  due  to  the  unusual 
fineness  of  the  powder  and  its  tendency  to  float  in  the  fluid.  It  is 
evident  from  the  experiment,  however,  that  the  globulites  consist  in 
part  of  magnetite,  and  that  the  latter  mineral  forms  an  important, 
although  not  conspicuous,  constituent  of  the  rock.  The  specific  gravity 
of  the  rock  as  determined  by  the  chemical  balance  is  2.61.  The  glass 
in  which  the  globulites  lie  must,  accordingly,  be  light. 

In  an  attempt  to  determine  the  part  played  by  the  considerable  per- 
centage of  potash  shown  in  the  chemical  analysis  of  the  rock  (Column 
IT,  page  58),  a  few  grains  of  the  magnetic  and  of  the  nonmagnetic  x)ow- 
der  were  treated  with  hydrofluosilicic  acid.  The  magnetic  powder 
aflbrded  abundant  crystals  of  potassium  fluosilicate,  as  well  as  of  sodium 
and  other  bases,  while  the  nonmagnetic  grains  showed  only  the  fluosili- 
cates  of  sodium,  calcium,  and  aluminium,  indicating  that  the  greater 
part  of  the  potash  is  in  the  undifferentiated  glass,  a  result  that  accords 
with  its  low  specific  gravity. 

The  other  constituents  of  the  groundmass  consist  of  not  very  abun- 
dant grains  and  crystals  of  augite,  olivine,  and  magnetite,  some  small 
patches  of  greenish-yellow  serpentine,  and  an  occasional  small  zircon. 
Bull.  89 4 
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A  rock  remarkably  similar  to  the  one  just  described  was  found  in  the 
Assos  collection  already  referred  to.  This  (A.  E.  240)  is  a  dark,  com- 
pact rock  with  splintery  fracture,  resembling  a  basalt,  and  labeled  as 
coming  from  Husseinfagy,  Asia  Minor.  Under  the  microscope  it  shows 
phenocrysts  of  labradorit-e  and  pale-greenish  augite.  The  groundmass 
shows  the  same  structure  as  the  preceding  rock,  the  same  well-developed 
plagioclase  laths,  and  a  glassy  matrix  thickly  crowded  with  the  same 
dark  globulites.  The  thin  section  also  contains  numerous  small  serpen- 
tinous  pseudomorphs,  after  a  mineral  that  was  apparently  olivine. 

In  the  absence  of  a  chemical  analysis  it  would  be  hardly  safe  to  assert 
the  practical  identity  of  this  rock  with  the  Dardanelle  latite;  but  the 
work  of  Washington '  on  the  rocks  of  Smyrna  and  Pergamon  shows  that 
the  chemical  type  of  the  latites  is  well  represented  in  this  region. 

A  specimen  (1956  S.  N.)  from  the  other  side  of  the  andesitic  ridge, 
about  a  mile  from  the  preceding,  stands  megascopically  halfway 
between  the  typical  Dardanelle  facies  and  the  typical  Table  Mountain 
facies,  showing  phenocrysts  of  labradorite  up  to  10"""  in  length. 

Under  the  microscope  the  thin  section  shows  the  usual  labradorite 
and  augite  crystals,  with  smaller  ones  of  magnetite.  The  olivine  is  very 
inconsjncuous  and  appears  to  be  confined  to  scattered  grains  or  small 
crystals  in  the  groundmass.  The  latter,  which  is  rather  coarsely 
hyalopilitic,  consists  of  well-developed  laths  of  plagioclase  lying  in  a 
light-brown  glass.  These  laths,  instead  of  having  squarely  truncated 
ends,  show  a  great  tendency  toward  skeletal  forms,  splitting  up,  and 
projecting  long,  delicate  spines  into  the  glass.  Others  consist  of  a  thin 
rectangular  shell  filled  with  brown  glass.  This  glass,  which  occupies 
a  considerable  proportion  of  the  slide  between  the  larger  laths,  has  a 
beautiful  frosted  appearance,  due  to  its  being  crowded  with  still  more 
delicate  forms  of  growth  than  those  of  the  larger  laths.  All  the  latter 
are  well  twinned  and  show  extinction  angles  corresponding  to  labra- 
dorite. Small  prisms  of  apatite  and  grains  of  magnetite,  augite,  and 
olivine  are  the  other  constituents  of  the  groundmass.  The  glass,  when 
examined  with  an  immersion  lens,  is  seen  to  be  full  of  minute  globu- 
lites, which  give  it  its  brown  color.  Some  of  the  larger  of  these  are 
transparent. 

Three-fourths  of  a  mile  northward  from  the  locality  of  the  foregoing 
specimen  a  remnant  of  the  Dardanelle  llow,  too  small  to  map  without 
exaggeration,  rests  upon  a  larger  and  broader  mass  of  the  biotite-angite- 
latite.  It  is  very  frothy  in  places,  especially  near  it«  base,  and  the 
specimen  (1953  S.  N.)  taken  from  the  more  compact  portion  shows 
numerous  small  round  vesicles.  Megascopically  it  resembles  closely 
some  of  the  Table  Mountain  latite,  the  labradorite  phenocrysts  being  a 
little  larger  and  more  abundant  than  in  the  typical  Dardanelle  facies. 
The  microscope  shows  large  phenocrysts  of  plagioclase  and  smaller 
ones  of  olivine  and  augite  lying  in  a  hyalopilitic  groundmass. 


>  Am.  Jour.  Sci.,  4th  series,  Vol.  Ill,  1897,  pp.  41-50. 
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The  plagioclases  are  twinned  with  beautiful  sharpness,  frequently 
combining  both  albite  and  Carlsbad  laws.  Determinations  made  on 
such  compound  twins  by  the  method  of  Michel  Levy,  using  the  con- 
venient little  apparatus  devised  by  Jaggar*  to  tilt  the  section  into 
the  proper  positions,  indicated  a  mixture  somewhat  more  basic  than 
Aba  An  4-  These  phenocrysts  are  notable  for  their  frequently  very  irreg- 
ular outlines  and  deep  embayments.  The  bays  often  exhibit  the  flow 
structure  of  the  grouudmass  more  conspicuously  than  other  portions, 
streams  of  parallel  plagioclase  microlites  curving  in  and  out  of  their 
open  mouths,  and  contrasting  with  the  finer  stagnant  groundmass 
caught  in  the  deeper  ramifications  of  the  bays,  and  therefore  out  of 
reach  of  magmatic  (jurrents. 

Next  to  labradorite,  olivine  is  the  most  conspicuous  phenocryst — an 
unusual  thing  in  these  latites.  It  forms  well-bounded  crystals,  in  the 
usual  stout  prismatic  forms,  sometimes  nearly  0.5"""  in  length.  These 
l)henocrysts  are  not  very  abundant,  as  only  five  were  seen  in  an  ordi- 
nary thin  section  about  l.S^""'  square.  The  augite  is  still  less  abundant, 
and  in  smaller  phenocrysts  than  the  olivine. 

The  groundmass  is  made  up  of  laths  of  labradorite,  small  augites 
and  olivines,  grains  of  magnetite,  a  few  prisms  of  apatite,  and  brown 
glass.  The  labradorite  microlites  show  a  tendency  toward  skeletal 
forms  resembling  those  described  in  the  preceding  slide. 

The  last  specimen  (1886  S.K.)  of  the  Dardanelle  flow  to  be  described 
is  from  the  area  one-half  mile  northeast  of  McKay's,  the  most  westerly 
point  at  which  the  lava  belonging  to  this  flow  has  been  identified.  It 
is  here  slightly  vesicular,  with  the  plagioclase  phenocrysts  arranged 
with  their  longer  dimensions  distinctly  parallel.  These  are  sometimes 
10 mm  2u  length,  and  show  albite  and  Carlsbad  twinning.  Their  size 
and  number  cause  the  rock  to  resemble  the  typical  facies  of  the  Table 
Mountain  flow  very  closely. 

Under  the  microscope  it  shows  large  labradorite  phenocrysts  with  the 
usual  abundant  inclusions,  lying  in  a  groundmass  that  is  something 
between  hyalopilitic;  and  intersertal.  It  consists  of  lath- shaped  labra- 
dorite microlites,  crystals  of  augite,  olivine,  and  magnetite,  and  an 
occasional  apatite,  lying  in  a  brown  glass  like  that  in  the  section  just 
described.  A  little  serpentine  is  also  present  in  the  groundmass,  in 
])art  replacing  grains  of  olivine  and  in  part  in  irregular  patches.  No 
phenocrysts  of  augite  or  olivine  were  seen. 

Fragments  of  labradorit^e,  picked  out  from  the  powdered  rock  under 
the  microscope,  were  found  by  means  of  Thoulet  solution  to  have  a 
specific  gravity  of  2.648,  which  again  is  low  for  a  normal  plagioclase  of 
the  basicity  indicated  by  optical  tests.  But  it  is  extremely  difficult 
to  get  fragments  that  are  free  from  glassy  inclusions  and  at  the  same 
time  large  enough  to  give  the  best  results  when  suspended  in  a  heavy 
fluid. 

*  A  niniple  instmmeiit  for  inclining  a  preimration  in  the  miorosoope:  Am.  Jonr.  Sci.,  4th  Aeries,  Vol. 
UI,  1897,  pp.  129-131. 
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From  the  foregoing  descriptions  it  can  be  seen  that  the  typical  facies 
of  the  Dardaiielle  flow  resembles  that  of  the  Table  Mountain  flow  very 
closely  indeed,  while  in  certain  facies  they  are  practically  identical. 
The  general  distinguishing  features  of  the  Dardanelle  flow  are  quanti- 
tative rather  than  qualitative.  Its  phenocrysts  are  smaller,  the  ground- 
mass  is  finer;  olivine  is  not  quite  so  abundant,  and  occurs  in  smaller 
crystals. 

ASSOCIATED  VOLCANIC  ROCKS. 

Olivine  basalt,  as  already  mentioned,  has  been  met  with  only  at  the 
West  Dardanelle,  where  it  forms  a  thick  series  of  flows,  beneath  the 
latites,  and  rests  in  part  upon  the  granite  and  in  part  upon  rbyolite 
tuff'.  It  is  a  dark,  even-grained  rock,  in  which  the  only  megascopic 
phenocrysts  are  some  dark-brown  crystals  up  to  0.5  ^'^^  in  length,  show- 
ing a  distinct  cleavage,  and  outhnes  suggesting  pseudomorphs  after 
olivine.  A  little  fresh  olivine  can  also  be  detected  with  the  lens.  This 
rock  weathers  much  more  readily  than  the  latites  above  it,  and  is  other- 
wise quite  diff'erent  megascopically. 

Under  the  microscope  (1007  S.  N.)  it  shows  a  typical  basaltic  or  inter- 
sertal  structure,  the  well-developed  plagioclase  laths,  averaging  nearly 
0.5  """  in  length,  lying  in  every  direction,  with  the  triangular  inter- 
stices filled  with  a  nearly  opaque  glassy  base  and  abundant  yellow 
pseudomorphs  after  olivine.  The  plagioclase  is  perfectly  fresh  and 
sharply  twinned.  Combinations  of  the  albite  and  Carlsbad  laws  are 
frequent,  and  give  extinction  angles  indicating  a  labradorite  rather  more 
basic  than  the  mixture  Aba  An4,  probably  about  AbiAu;}.  Olivine 
occurs  with  the  usual  characteristic  outline,  and  is  the  only  mineral 
that  rises  to  the  rank  of  a  phenocryst.  It  is  very  abundant,  but  is 
rarely  fresh,  being  usually  more  or  less  altered  to  a  bright  orange-yellow 
pseudomorphous  mineral,  which  has  received  the  name  of  iddingsite.^ 
The  alteration  proceeds  from  without  inward,  and  all  stages  may  be 
observed  from  olivines  which  have  just  begun  to  be  attacked  to  those 
which  have  been  wholly  transformed  into  yellow  pseudomorphs. 
Occasionally  there  appears  to  be  an  intermediate  stage,  the  olivine 
being  bordered  by  an  ordinary  greenish  serpentine,  and  this  in  turn 
surrounded  by  the  iddingsite.  This  relationship,  however,  suggests  the 
possibility  that  the  iddingsite  may  be  an  early,  or  even  a  magmatic,' 
alteration,  whereas  the  serpentine  is  the  ordinary  product  of  atmos- 
pheric weathering.  A  similar  relation  was  noted  in  the  diabase  of  Point 
Bonita.'  The  iddingsite  preserves  perfectly  the  sharp  idiomorphic  out- 
lines of  the  olivine.  In  its  cleavage,  finely  fibrous  structure,  pleochro- 
ism,  and  double  refraction  it  agrees  with  the  iddingsite  described  from 
the  much  older  diabase  of  Point  Bonita,  which  was  regarded  as  being 


I  Lawson,  Geology  of  Carmelo  Bay :  Univ.  of  Calif.,  Dept.  GeoL,  Bull.,  Vol.  1, 1893-96,  pp.  31-86.  See 
also  RanAome,  ibid..  Vol.  I,  pp.  90-82;  and  Smith,  Proc.  Calif.  Aoad.  Sci.,  3d  series,  Geology,  Vol.  I, 
1897,  iip.  38-40. 

*Se«  Washington,  Italian  petrological  studies,  11:  Jour.  GeoL,  Vol.  IV,  1896,  pp.  835-836. 

*Loo,cit. 


RANsoME.]  ANDESITIC    TUFF-BRECCIA.  53 

probably  derived  from  olivine,  although  the  original  mineral  had  all 
disappeared. 

The  augite  is  not  abundant,  and  is  rather  unevenly  distributed  in 
the  slide.  It  occurs  in  irregular  areas  between  the  labradorite  laths, 
with  no  crystal  form  of  its  own,  and  has  the  pale-brown  tint  character- 
istic of  basaltic  augites,  as  opposed  to  the  greenish  augites  and  diop- 
sides  of  the  andesites.  Patches  of  greenish-yellow  serpentine  are  abun- 
dant. They  are  rounded  in  outline,  and  appear  to  fill  small  vesicles  in 
the  glassy  base.  The  latter  forms  a  considerable  part  of  the  rock,  and 
is  rendered  nearly  or  quite  opaque  by  a  fine  black  dust,  probably  mag- 
netite. The  specific  gravity  of  the  rock  is  2.78.  A  chemical  analysis 
will  be  found  in  Column  VIII  of  the  table  on  page  68. 

Andeaitic  breccia  or  tuff  of  the  ordinary  Sierra  Nevada  type  is^  as 
already  stated,  very  abundant  in  this  region.  It  is  not,  petrographic- 
ally  speaking,  a  particularly  interesting  rock,  and  in  spite  of  its  clastic 
origin  the  larger  fragments  show  a  fairly  uniform  character  over  the 
whole  district.  They  are  usually  composed  of  a  homblende-pyroxene- 
andesite,  in  which  the  large  brown  hornblende  phenocrysts  are  in 
various  stages  of  resorption  in  different  specimens,  so  that  this  mineral 
is  sometimes  a  conspicuous  and  abundant  x)orphyritic  constituent,  occa- 
sionally showing  crystals  up  to  2.5<'*°  in  length,  and  at  other  times  has 
almost  wholly  disappeared.  The  other  phenocrysts  seen  in  thin  section 
are  labradorite,  characterized  by  zonal  structure  and  undulatory  extinc- 
tions, pale-green  augite,  orthorhombic  pyroxene,  and  occasionally 
olivine,  all  lying  in  a  hyalopilitic  groundmass  with  rather  abundant 
glass.  Although  many  specimens  and  thin  sections  have  been  studied 
from  different  parts  of  the  area,  three  only,  collected  from  the  breccia 
just  beneath  the  latite  south  of  Clover  Meadow,  will  be  described  in 
full  as  fair  types  of  the  whole. 

The  first  of  these  (1437  S.  N.)  is  dark  gray  in  color  and  shows  black 
phenocrysts  of  hornblende  up  to  5°»"»  in  length,  and  a  few  small  plagio- 
clases,  lying  in  a  dark,  fine-grained  matrix.  Under  the  microscope  it 
shows  large  phenocrysts  of  brown  hornblende  with  abundant  smaller 
ones  of  plagioclase,  rather  less  numerous  augites,  and  still  less  abun- 
dant orthorhombic  pyroxene.  Among  the  smaller,  less  conspicuous 
phenocrysts  might  also  be  included  olivine  and  magnetite.  The  ground- 
mass  is  light  brown  in  color  and  hyalopilitic. 

The  hornblende  is  the  usual  brown  variety,  and  the  large  crystals 
are  rounded  in  outline  and  surrounded  by  the  opaque  resorption  rims 
common  in  andesitic  rocks.  There  is  frequently  also  an  outer  border 
whicli  is  distinguishable  from  the  groundmass  in  being  clearer  and  in 
the  local  abundance  of  augite  and  magnetite  grains. 

The  plagioclase  phenocrysts  give  extinctions  of  albite-Carlsbad  twins 
corresponding  to  labradorite  ( Ab3An4).  They  are  rather  small,  but  very 
abundant,  and  are  characterized  by  zonal  structure  and  undulatory 
extinctions,  particularly  in    sections    approximately  parallel  to  the 


54  LAVA   FLOWS   OP   THE   SIERRA   NEVADA.  [bull. 89. 

brachypinacoid.  In  this  respect  they  are  well  contrasted  with  the 
sharp  regular  twinning  and  definite  extinctions  of  the  labradorite  of 
the  latites. 

The  aiigite  is  pale  green  to  nearly  colorless,  and  gives  extinction 
angles  of  c*  :  c  =  about  45o.  It  is  frequently  idiomorphic  in  the  prism 
zone,  and  is  in  general  like  the  augite  of  the  latites. 

The  orthorhombic  pyroxene  occurs  generally  in  smaller  and  more 
slender  prisms  than  the  augite.  It  is  in  every  way  similar  to  that 
described  on  page  42  in  an  andesitic  inclusion  in  the  biotite-latite,  and, 
as  shown  by  its  faint  pleochroism  and  double  refraction,  is  probably 
bronzite  rather  than  enstatite. 

The  olivine  is  in  small  grains  and  irregular  crystals  and  is  quite 
accessory  in  amount. 

The  groundmass  consists  of  small  microlites  of  plagioclase,  usually 
showing  albite  twinning,  and  brown  glass.  The  rock  may  be  called  a 
hornblende-augite-bronziteandesite. 

A  second  specimen  (1438  8.  N.)  from  the  same  breccia  resembles  the 
preceding,  but  is  a  little  darker  in  color  and  shows  numerous  crystals 
of  dark  olive-green  augite  2  or  3  """  in  length.  The  microscope  shows 
large  phenocrysts  of  augite  and  smaller  ones  of  plagioclase  and  olivine, 
lying  in  a  microlitic  glassy  base.  The  large  augites  are  very  pale 
yellowish -green  in  color  and  nonpleochroic.  They  sometimes  show 
crystallographic  outlines,  and  are  sometimes  rounded.  The  angle  c  :  c 
was  found  to  be  at  least  40^. 

Brown  hornblende  in  large  rounded  phenocrysts  with  black  resorp- 
tion rims  also  occurs  in  the  rock,  but  only  a  single  fragment  was 
included  in  the  thin  section  studied. 

The  plagioclases  are  prevailingly  broad  lath-shaped  in  outline,  with 
a  central  portion  full  of  small  glass  inclusions.  They  generally  show 
twinning  according  to  the  albite  law,  not  infrequently  combined  with  the 
Carlsbad  law.  The  measurements  of  the  extinction  angles  of  these  two 
sets  of  lamellte  indicate  a  labradorite  rather  more  basic  than  AbjAUi. 

Olivine  is  rather  abundant,  in  more  or  less  idiomorphic  crystals  of 
small  size,  with  occasional  larger  anhedra,  and  is  quite  fresh. 

The  groundmass  is  rather  glassy,  but  contains  grains  of  magnetite 
and  abundant  small  microlites.  Lath  shaped  microlites  of  feldspar  are, 
however,  notably  lacking,  and  the  groundmass  can  scarcely  be  called 
hyalopilitic.  Apatite  is  present  in  small  amount  as  inclusions  in  the 
augite.  The  rock  may  be  called  a  hornblende  augite- andesite,  but  the 
abundance  of  the  olivine  indicates  a  rather  close  relationship  with 
the  basalts. 

A  third  specimen  (1439  S.  N.),  much  like  the  preceding,  but  less 
plainly  porphyritlc,  is  dark  gray  in  color  and  somewhat  basaltic  in 
appearance.  The  lens  reveals  small  plagioclases,  with  augite  and  oli- 
vine, in  a  fine  dark  groundmass.  Under  the  microscope  it  shows  the 
same  general  structure  as  the  preceding  rocks.    The  augite,  however, 
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is  in  smaller  ijhenocrysts  and  not  quite  so  abundant,  and  no  liornblende 
appears  in  the  slide.  The  olivine,  on  the  other  hand,  is  present  in 
rather  greater  amount,  often  partly  serpentinized.  The  plagioclase  is 
labradorite  (Ab3An4),  frequently  showing  wavy  extinctions  and  zonal 
structure.  Tho^  inner  portions  of  the  crystals  are  usually  the  more  basic. 
The  rock  would  be  classed  as  an  augite-andesite. 

Types  of  andesite  other  than  those  described  may  be  found  among 
the  fragments  of  the  breccia  in  different  portions  of  the  region.  On  the 
ridge  just  north  of  Beaver  Creek  a  beautiful  light-gray  hornblende- 
audesite  (1966  8.  N.)  was  collected,  in  which  the  pyroxene  present  is 
confined  to  an  insignificant  amount  in  the  groundmass.  The  horn- 
blende in  this  facies  is  green  in  transmitted  light,  with  the  pleochroism 
a  =  light  gi*eenish  yellow,  ft  =  olive  green,  and  c  =  dark  yellowish 
green.  The  absorption  is  ft  =  jc  >  a,  and  c  :  jc  =  16°  at  least.  An- 
other light-gray  fragment  (1976  S.  N.)  with  conspicuous  porphyritic 
hornblendes,  taken  from  the  breccia  3J  miles  northeast  of  Fennessy's, 
shows  the  usual  brown  hornblende  in  thin  section.  The  groundmass 
contains  abundant  small  microlites,  which  appear  to  be  enstatite.  A 
thoroughly  typical  hornblende-andesite  was  collected  3  miles  south  of 
Big  Trees  in  which  the  hornblende  phenocrysts  are  abundant.  Seen  in 
thin  section,  they  are  surrounded  by  narrow  black  rims  and  show  strong 
pleochroism,  a  =  light  yellowish  green,  ft  =. bright  chestnut-brown, 
and  c  =  deep  rich  mahogany-brown.  The  absorption  is  a  <  ft  <  C 
The  groundmass  is  typically  hyalopilitic  and  contains  a  little  augite. 
Other  andesites  occur  in  which  the  hornblende,  if,  as  seems  probable, 
formerly  present,  has  been  wholly  resorbed,  giving  pyroxene- andesites 
in  which  augite  and  orthorhombic  pyroxenes  vary  in  relative  propor- 
tions. The  rarer  accessory  minerals  of  the  intermediate  effusive  rocks 
are  not  well  represented  in  the  Sierra  Nevada  andesites.  A  small 
crystal  of  zircon  can  occasionally  be  detected,  and  a  single  crystal  of 
rutile  ( ?)  was  noted  in  one  thin  section. 

Ko  chemical  analyses  have  been  made  of  the  andesites  of  this  area^ 
but  they  probably  do  not  depart  from  ^he  ordinary  Sierra  Nevada  type, 
in  which  total  alkalies  are  generally  less  than  6  per  cent,  with  soda  in 
excess  of  x>otash.  Some  analyses  of  these  andesites  have  recently  been 
published  by  Turner.^ 

Massive  rhyolite  occurs  within  the  area  of  the  map  only  at  the  point 
previously  mentioned,  just  west  of  the  Dardanelles.  It  is  a  fresh, 
nearly  white  rock,  showing  small  phenocrysts  of  sanidine  and  a  pale- 
pink  feldspar,  with  a  few  grains  of  quartz,  lying  in  a  cryptocrystalline 
groundmass.  Under  the  microscope  it  shows  phenocrysts  of  sanidine 
with  an  occasional  acid  plagioclase  and  small  biotite  scales  in  a  nearly 
colorless,  homogeneous,  microfelsitic  groundmass.  The  sanidine  does 
not  show  good  crystal  outlines,  and  is  without  twinning.  It  has  a  lower 
index  of  refraction  than  the  balsam,  a  specific  gravity  as  determined 
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by  Thoulet  solution  of  2.542,  and  yielded  abundant  octabedra  of  potas- 
sium fluosilicate  witb  bydrofluosilicic  acid.  The  quartz  occurs  in  little 
nests  of  interlocking  grains  and  not  aa  distinct  porpbyritic  crystals. 
Tbe  groundmass  sbows  a  few  scattered  grains  of  magnetite  and  a  small 
crystal  of  zircon. 

Bhyolitio  tuff  is  mucb  more  abundant  tban  tbe  massive  rbyolite 
witbin  the  district  studied.  It  is  usually  white  in  color,  fine  grained, 
and  somewbat  friable,  altbougb  secondary  silicification  bas  frequently 
indurated  tbe  exposed  surfaces  of  tbe  beds.  The  coarser,  more  crum- 
bling facies  generally  show  fragments  of  sanidine,  microtine,  and 
quartz,  and  sometimes,  as  on  tbe  soutb  side  of  the  Dardanelles,  water- 
worn  pebbles  of  foreign  material.  As  mentioned  in  tbe  preceding 
pages,  this  tuff  sometimes  sbows  columnar  structure. 

Under  the  microscope  the  rbyolite  tufi*  usually  sbows  more  or  less 
angular  fragments  of  sanidine,  plagioclase,  and  more  rarely  quartz, 
witb  scales  of  biotite,  lying  in  a  nearly  colorless  matrix.  The  latter  is 
almost  isotropic,  but  is  generally  somewbat  cbalcedonized.  Most  of  tbe 
sections  show  the  ^^ascben-structur"  of  Miigge^  in  great  perfection,  and 
all  intermediate  facies  occur  between  those  made  up  of  tbe  fresh  ores- 
centic  glass  spicules  of  a  finely  comminuted  volcanic  ash^  (1823  S.  N.) 
and  those  in  which  secondary  silicification  has  in  great  part  replaced 
tbe  intricate  reentrant  curves  of  tbe  glass  shards  by  finely  radial,  con- 
centric bands  of  chalcedony,  iK)larizing  feebly  between  crossed  nicols, 
and  giving  rise  to  a  kind  of  secondary  axiolitic  structure  common  in 
older  rbyolitic  tuffs  and  concerning  whose  origin  there  has  been  some 
debate  (1973  S.  K). 

Various  tuffs  occur  within  tbe  area  embraced  by  tbe  map  which  differ 
somewbat  from  the  ordinary  gray  andesitic  tuffs  of  the  region.  They 
are  generally  finer,  softer,  and  lighter  in  color  than  tbe  latter  and  are 
found  only  in  a  few  small  patches.  Microscopic  investigation  sbows 
that  they  are  either  andesitic  or  latitic  in  character,  the  distinction 
between  tbe  two  being  not  readily  made  in  their  tuffaceous  forms. 

A  mile  and  a  half  soutb  of  Fennessy's  a  thin  stratum  of  porous,  light- 
gray  tuff  (197i8  S.  N.)  rests  upon  tbe  biotite-augitelatite  and  separates 
it  from  tbe  overlying  andesitic  breccia.  Megascopically  this  sbows 
abundant  small  fragments  of  white  pumice  inclosed  in  a  finely  com- 
minuted volcanic  paste.  Under  the  microscope  it  exhibits  numerous 
areas  of  nearly  colorless  pumiceous  glass,  together  with  crystals  of 
labradorite,  augite,  brown  and  green  hornblende,  biotite,  and  apatite. 
Tbe  biotite  occurs  both  as  isolated  crystals  and  inclosed  in  tbe  pumi- 
ceous glass.  There  are  also  abundant  fragments  showing  microlitic 
glassy  base,  some  of  which  appear  to  be  andedite,  while  others  resem- 
ble the  fine  groundmass  of  some  of  the  massive  latites.  Tbe  apatite 
is  in  small  prisms,  and  the  slide  also  contains  a  little  magnetite  and 
epidote.    Tbe  presence  of  biotite,  which  was  not  found  in  tbe  andes- 


■Xeaes  Jahrbnch  lur  Min.,  eto.,  Beilage-Baod  8,  p.  648.     See  alito  O.  O.  Smith,  Geology  of  the  Wax. 
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ites  of  the  region,  and  the  absence  of  orthorhombic  pyroxene,  suggest 
that  this  tuff  may  belong  to  the  latitic  series. 

Just  south  of  Mill  Creek,  near  its  mouth,  the  augitelatite,  capping 
the  small  hill  previously  described,  is  underlain  by  three  beds  of  soft 
tuff.  The  lowest  of  these  is  light  yellow,  friable  tuff,  containing  frag- 
ments of  fine  white  pumice  and  small  rolled  pebbles.  Under  the  micro- 
scope it  is  seen  to  be  made  up  of  glass  shards  showing  typical  ash 
structure,  with  fragments  of  pumice  and  a  few  grains  of  clastic  quartz, 
the  whole  being  somewhat  chalcedonized. 

The  bed  just  above  this  is  a  fine,  white  volcanic  sand  that  was  not 
microscopically  examined,  while  the  topmost  bed  is  apparently  an  ordi- 
nary andesitic  tuff,  albeit  somewhat  finer  than  is  common  in  this  region. 

CITEMICAIi  COMPOSmOlSr  OF  THK    SIERRA  ]ST:VAI>A 

IjATITES. 

In  the  accompanying  table  (p.  58)  the  chemical  analyses  of  the  latites 
form  all  three  flows  are  brought  together  for  comparison.  In  spite  of  a 
certain  range  in  the  silica  percentages,  they  are  all  closely  related 
members  of  a  series.  They  are  not  far  from  the  andesites  in  general 
composition,  but  are  slightly  higher  in  silica  and  distinctly  so  in  alkalies, 
the  potash  being  always  slightly  in  excess  of  the  soda.^  Compared 
with  typical  trachytes,  these  rocks  are  higher  in  lime  and  magnesia  and 
lower  in  silica  and  alkalies,  while  the  preponderance  of  potash  over 
soda  is  usually  much  more  marked  in  the  trachytes. 

As  would  be  expected  from  the  microscopical  study  of  the  thin  sec- 
tions, the  rock  of  the  Table  Mountain  flow  is  somewhat  more  basic  than 
the  biotite-augite-latite,  while  the  Dardanelle  facies  occupies  an  inter- 
mediate position.  The  Shaws  Flat  rock  (Column  I)  shows  the  greatest 
basicity;  the  greater  amount  of  lime  and  magnesia,  as  compared  with 
the  other  analyses,  being  in  harmony  with  the  slightly  greater  abun- 
dance of  olivine  and  augite  as  observed  in  the  thin  section.  Titanic 
oxide  is  present  in  all  the  analyses,  and  usually  in  noticeable  amount, 
indicating  that  the  magnetite  of  the  rocks  is  probably  titaniferous. 
Analysis  YI  is  exceptional  in  containing  a  small  amount  of  carbon, 
which  is  doubtless  due  to  some  organic  matter  included  in  the  lava. 

The  most  noteworthy  feature  of  the  analyses,  however,  taken  in  con- 
nection with  the  mineralogical  composition  of  the  rocks,  is  the  amount 
of  potash  shown.  As  already  stated,  by  far  the  greater  number  of  the 
thin  sections  (excepting,  of  course,  the  biotitic  facies,  which,  however, 

Ut  is  important  to  note  that  this  8tat«ment  applies  only  to  the  percentage  tignres  in  the  analyses. 
When  the  molecular  proportions  of  soda  and  potash  are  compared  it  becomes  apparent  that,  as  far  as 
the  actual  mineral-forming  efBoienoy  of  these  alkalies  is  concerned,  it  woald  be  more  accarate  to  say 
that  they  are  very  nearly  equal ;  for  the  soda  molecnle  may  sometimes  be  present  in  slightly  greater 
amount  than  the  potash  molecule,  although  the  preponderance,  when  reckoned  in  percentages,  is  in 
the  other  direction.  But  as  rock  analyses  are  not  yet,  as  a  general  thing,  molecnlarly  expressed  and 
compared,  the  common  mode  of  percentage  comparison  has  been  retained  in  the  characterization  of 
the  latites.  The  petrographer  aooiutomed  to  translate  his  chemical  analyses  into  molecular  propor^ 
tions  will  not,  when  reading  the  following  pn^ps,  Iomo  sijrht  of  the  suggestion  embodied  in  this  note. 
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arc  no  richer  in  jiotash  than  the  others)  contain  no  characteristically 
[)Otash-bearing  mineral.  Several  of  the  analyses  contain  as  much  as  5 
per  cent  of  iK>tash,  which,  if  it  were  present  in  the  form  of  orthodase, 
wonld  make  np  nearly  30  per  cent  of  the  rock.  This  amount  is  entirely 
too  large  to  be  accounted  for  by  the  assumption  that  it  is  present  in  the 
form  of  orthoclase  microlites  which  have  escaped  detection  among  the 
plagioclases  of  the  groundmass.  It  is  fairly  certain  that  nearly  all  of 
the  potash  iu  those  &cies  which  do  not  contain  biotite  is  present  in  the 
residual  glass  of  the  groundmass.  This  conclusion  harmonizes  with 
the  results  of  the  micro-chemical  tests  described  on  page  49,  and  with 
the  previously  noted  low  specific  gravity  of  the  glass. 

Frequently^  in  rocks  of  intermediate  composition,  like  the  latites, 
the  orthoclase  forms  a  thin  envelox)e  around  the  basic  plagioclases, 
while  in  the  plutonic  monzonites  the  orthoclase  was  the  last  mineral 
to  crystallize,  forming  a  mesostasis  for  the  earlier  minerals.  In  the 
Sierra  l^evada  latites  the  conditions  under  which  orthoclase  (or  some 
other  potash-alumina  silicate)  would  separate  out  were  never  reached. 
This  indicates  that  the  method  sometimes  employed  of  assuming  the 
presence  of  orthoclase  in  the  groundmass  of  an  effusive  rock  from  the 
character  of  the  bulk  analysis  is  one  that  requires  caution  in  its  use. 

Table  of  chemical  analyBe*  of  Sierra  Nevada  laiite§  and  oBsodaied  volcanic  rocks. 


SiO, 

TiO, 

A1,0, 

Fe/)4 

FeO 

MnO 

MgO 

CaO 

BaO 

Na,0.... 

K,0 

P«0,..  

HjOnlmvellOo.. 
H/)  below  110^.. 
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.836 

.68 

16.76 
.162 

8.05 
.018 

4.18 
.058 

.10 

3.79 
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6.53 
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.18 

2.  S3 
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4.46 
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II. 
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56.78 
.846 

1.15 
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3.56 
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8.41 
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5.08 
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.117 

trace 
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.062 
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.051 
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.053 
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.036 
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1.21 

.15 

CO,.  18 

IV. 
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1.38 
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.161 

2.54 
.015 

3.48 
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trace 

1.84 
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V. 


61.00 
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.068 
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2.61 

62.33 
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1.05 

17.35 
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1.63 
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.08 

1.06 
.026 

8.23 
.057 

.84 

4.21 
.067 
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.047 

.28 
.75 

.44 

SrO  .06 
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FeS,.08 
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100.33 
2.49 


vn. 

VIII. 

65.81 
1.096 

48.76 

.54 

1.36 

15.11 
.146 

16.00 

L85 
.011 

5.00 

1.40 
.018- 

5.01 
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.37 
.009 

6.83 

1.96 
.085 

8.70 

.10 

trace 

2.50 
.041 

2.47 

5.24 
.056 

.06 

.23 

.10 

2.10 

1.40 

CO,.4S 
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2.38 

2.78 

IX. 


07.51 


5.5'3 


4.33 


'«*••••■ 
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CliASeiFICATION  OF  THE  LATITES. 

With  the  great  advance  in  methods  of  petrographical  research  dur- 
ing recent  years  there  has  come  inevitably  greater  difficulty  and 
complexity  in  the  proper  classification  of  the  rocks  themselves.  The 
greatly  iocreaaed  accuracy  of  chemical  analyses,  particnlarly  as  regards 
amounts  of  the  alkalies  and  minor  constituents,  and  their  more 
critical  iuterpretatioQ,  together  with  the  strides  made  in  the  optical 
investigations  of  the  feldspars  by  Becke,  Federow,  Michel  L^vy,  and 
otliers,  is  leading  to  the  gradual  splitting  up  of  some  of  the  older  and 
more  comprehensive  groups,  A  notable  example  of  this  tendency  was 
Bnigger's  differentiation  of  the  monzonite  family  &om  the  syenites, 
while  a  similar  process  has  been  long  reducing  the  once  large  family  of 
the  trachytes  to  a  size  more  commensarate  with  the  minor  importance 
of  their  plutonic  equivalents.  With  the  establishment  of  new  families 
there  has  come  into  the  literature  an  enormous  number  of  new  names. 
Id  many  cases  these  names  are  local,  being  based  on  mineralogical 
combinations  and  dtstinctioos  that  may  not  be  repeated  in  another 
region  or  be  given  the  same  value  by  other  observers.  The  common 
custom  of  providing  such  faciea  with  a  name  derived  firom  the  locality 
in  which  theyoccnr  is  a  usefhl  one,  but  the  local,  and  to  a  certain 
extent  provisional,  nature  of  such  names  should  be  borne  in  mind,  and 
they  should  not  be  allowed  to  bury  under  their  accumulating  mass 
broader  and  more  rational  schemes  of  classification. 

On  the  other  hand,  it  is  no  part  of  pure  petrographical  science  to  aim 
directly  at  ease  and  simplicity  in  classification,  however  anxiously  such 
an  end  may  be  (le.siieil  by  the  general  geologist,  Petrograjjliy  in  its 
present  stage  Ih  occupied  rightly  with  critical  distinctions.  It  is  only 
by  the  recognition  of  such  slight  points  of  dilTereuce  that  they  can 
ever  be  transcended  and  assigned  their  true  value  in  a  really  rational 
scheme  of  rock  classification. 

Becogniziug  the  fact  that  igneous  rocks  are,  chemically,  mixtures  of 
practically  inflnit^^  variability  within  certain  limits,  the  refining  tend- 
ency of  modern  methods  timki'S    more    and    more  fur  precision  of 
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definition  and  consequent  subdivision  of  the  older  groups.  This  gain 
in  exactness  by  no  means  makes  easier  the  classification  of  a  given 
rock,  for  it  is  evident  that  the  greater  the  number  of  families  the  more 
numerous  will  be  the  intermediate  or  transition  rocks,  since  sharp 
lines  of  demarcation  apparently  nowhere  prevail  between  closely  related 
types.  It  is  a  question,  of  course,  how  far  for  purposes  of  practical 
description  such  subdivision  of  larger  groups  should  go,  but  it  is  a 
question  that  may  very  well  be  answered  by  the  facts  of  geological 
occurrence.^  If  a  magma  of  a  certain  intermediate  type  with  reference 
to  two  or  more  well-established  families  is  found  to  possess  geological 
unity,  and  particularly  if  it  is  found  to  be  represented  by  both  |>lutonic 
and  effusive  forms,  there  can  be  little  doubt  of  the  advisability  of  giv- 
ing it  a  distinctive  name.  Brogger's  monzonite  magma  is  an  example 
of  such  a  case,  and  he  has  shown  very  conclusively  that  the  plutonic 
monzonites,  being  orthoclase-plagioclase  rocks,  should  be  separated 
from  the  orthoclase  rocks,  or  granites  and  syenites,  on  the  one  hand  and 
from  the  plagioclase  rocks,  or  diorites  and  gabbros,  on  the  other,  the 
mineralogical  distinction  being  the  visible  sign  of  difference  in  chemical 
composition.  In  his  tabular  classification '  he  has  indicated  the  effusive 
equivalent  of  monzonite  as  trachyt-andesit,  and  it  is  here  that  the  latitea 
of  the  present  paper  belong,  as  will  now  be  more  fully  shown. 

It  is  plain  from  the  descriptions  of  the  latites  in  the  preceding  pages 
that,  in  spite  of  their  superficial  basaltic  character,  they  are  in  no 
sense  basalts,  being  far  too  high  in  silica  and  alkalies  and  too  low  in 
magnesia  and  lime,  and  difiering  from  the  latter  rock  in  microscopical 
structure  and  in  the  proportion  of  the  ferromagnesian  constituents  to 
the  feldspars.  Their  specific  gravity,  too,  is  lower  than  that  of  basalts 
of  equally  compact  texture. 

Their  relation  to  the  andesites  is  much  closer,  and  were  it  advisable 
to  crowd  them  into  one  of  the  well-established  older  groups  they  would 
be  placed  with  little  hesitation  in  this  family.  Leaving  out  of  con- 
sideration the  glassy  base,  the  particular  latites  here  described  ])088ess 
practically  the  mineralogical  composition  of  andesites.  But  they  differ 
from  normal  andesites  in  chemical  composition,  being  generally  slightly 
lower  in  lime  and  magnesia  and  always  higher  in  alkalies.  In  the 
andesites  the  total  alkalies  are  as  a  general  rule  less  than  6  per  cent, 
with  soda  in  excess  of  potash.  In  the  latites  the  total  alkalies  range 
from  6  to  10  per  cent,  with  the  potash  equal  to  or  slightly  in  excess  ol 
the  soda. 

Eocks  of  this  type  can  hardly  be  classed  as  trachytes  if  the  lattei 
name  is  to  retain  any  precision  of  meaning.  Not  only  are  they  decid 
edly  untrachytic  in  color  and  texture,  but  they  differ  widely  mineral 
ogically  from  typical  trachytes.  Sanidine,  instead  of  being  the  domi 
nant  feldspar,  is  entirely  absent  and  the  conspicuous  feldspar  is  hen 

>  Die  Eraptivgenteiue  des  KriBtiaiiiAgebietee ;  H.  Die  Emptionafolge  der  triAdiaohen  SraptiTgc 
steine  bei  Predazzo  in  Siidtyrol.    KriBtianlA,  1895,  p.  00. 
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labradorite.  As  already  noted, Turner^  has  provisionally  classed  some 
of  the  latites  with  the  trachytes  on  the  basis  of  their  chemical  com- 
position. The  analysis  upon  which  he  bases  his  comparison  is  quoted 
from  ZirkeFs  Lehrbuch  der  Petrographie,*  and,  as  Turner  remarks, 
^^contains  more  lime  and  less  silica  than  most  of  the  analyses  given  by 
Zirkel."  The  analysis  in  question  is  one  by  Eicciardi^  of  the  so-called 
'*  trachyte "  of  Bolsena,  and  is  quoted  in  Column  VI  of  the  table  of 
chemical  analyses  on  page  66.  Concerning  this  '<  trachyte"  Washing- 
ton writes: 

Vom  Rath  first  called  attention  to  the  abnormal  chemical  character  of  the 
'Hrachyte ''  of  Bolsena,  thongh  he  speaks  of  it  as  containing  no  plagioclase,  prob- 
ably owing  to  the  rarity  of  the  multitude  twinning.  As  will  be  seen  from  Klein's 
descriptions  and'  my  own,  and  from  the  analyses,  the  peculiar  ''trachytes''  of  the 
region  are  remarkable;  mineralogically  for  their  richness  in plagioclase  and  the  fre- 
quent occurrence  of  olivine  as  an  essential  constituent,  and  chemically  for  their  low 
silica  and  high  lime  and  magnesia.  Therefore  they  are  not  trachytes  proper,  but 
correspond  to  the  trachy-dolerites  of  Abich  and  Hartnng,  and  to  some  of  the 
andesitic  trachytes  of  Rosenbnsch,  and  we  shall  see  that  they  may  be  regarded  as 
efifusive  representatives  of  Brogger's  abyssal  monzonites.  These  olivine-free  effasive 
rocks  will  be  called  by  the  name  of  VulnniUy  from  the  Etruscan  tribe  Vnlsinii, 
formerly  inhabiting  this  region.^ 

There  is  thus  fresh  confirmation  of  the  result  already  statied,  that 
the  latites  of  the  present  paper  belong  neither  with  the  normal 
trachytes  nor  yet  with  the  normal  audesites,  but  occupy  a  iK)sition 
chemically  about  midway  between  the  two. 

Effusive  rocks  with  a  chemical  comiK)sition  corresponding  to  this  inter- 
mediate taxonomic  position  appear  to  be  not  uncommon,  and  on  page 
66  the  chemical  analyses  of  a  number  of  such  rocks  are  placed  together 
in  tabular  form  for  comparison.  Nos.  I  to  XIX  inclusive  are  analyses 
jof  latites  (which  in  the  table  are  given  the  names  assigned  them  by  the 
authors  quoted),  while  No.  XX  is  the  mean  of  the  19  analyses  which 
precede  it.  Nos.  XXI  and  XXII  in  the  second  division  of  the  table 
are  a  typical  andesite  and  a  typical  trachyte  respectively,  being 
inserted  to  show  the  intermediate  character  of  the  latites.  The  latter 
as  a  whole  form  a  fairly  uniform  chemical  series,  of  which  the  mean 
agrees  closely  with  the  analysis  in  Column  IX. 

But  when  attention  is  directed  to  the  names  and  descriptions  of  the 
various  effusive  rocks  embraced  in  the  table  they  are  found  to  be 
remarkable  more  for  variety  than  for  uniformity.  Thus,  besides  the 
latites  described  in  the  present  paper,  there  occur  such  names  as  cimi- 
nit€y  hiotite-vulsinitej  oUvine-bearing  andesitic  truohyte^  hiotite-dacitej  and 
sanidine  hearing  andesite.  At  first  glance  such  an  abundance  of  names 
for  effusive  rocks  of  a  single  chemical  type  seems  to  indicate  little  else 

1  Farther  contributions  to  tbe  g««Iogy  of  the  Siem  Nevada:  Seventeenth  Ann.  Bept.  U.  S.  G^l. 
Survey,  Part  I.  1896,  p.  729. 

»Vol.  n.  1893,  p.  878. 

'Klein,  Petrographiaohe  TTntersnohnng  einer  Suite  von  (}«ateinen  ana  der  Umgebnng  dea  Bolaener 
Sees:  Nenes  Jahrbuoh  fQr Min.,  etc.,  B.  B.  VI,  1889,  p.  8. 

^Italian  petrologlcal  aketohM:  Jonr.  G^l.,  Vol.  IV,  1899,  p.  547. 


64  LAVA   FLOWS   OF   THE   SIERRA    NEVADA.  [buu.». 

accessory  minerals.    This  rock  is  said  to  have  its  chief  development  in 
dikes,  although  occurring  also  in  effusive  masses. 

The  foregoing  citations  are  sufficient  to  show  how  great  mineralogical 
variety  may  be  presented  by  rocks  having  the  peculiar  intermediate 
chemical  composition  of  the  latites.  It  is  possible,  and  perhaps  desir- 
able, to  assign  the  more  conspicuous  and  well-marked  of  these  minend- 
ogical  combinations  separate  names,  but  the  number  of  the  latter  is 
apt  to  be  large,  and  they  are  of  a  distinctly  lower  grade  of  importance 
than  those  rock  names  which  express  not  only  a  certain  mineral  con- 
stitution but  a  corresponding  and  characteristic  chemical  composition 
as  well. 

It  accordingly  seems  advisable  to  attempt  to  bring  into  common  use 
some  more  general  name  to  embrace  all  the  effusive  rocks  standingchemi- 
cally  about  midway  between  the.typical  trachytes  and  the  typical  andes- 
ites — a  name  that  can  be  used  as  theeffusiveequivalentof  the  increasingly 
important  plutonic  group  of  the  monzonites.  I  should  gladly  have 
avoided  the  necessity  of  introducing  a  new  name  into  a  rapidly  growing 
nomenclature;  the  more  so,  as  Washington,  by  his  admirable  petrograph- 
ical  studies  in  the  Italian  volcanic  regions,  has  added  so  greatly  to  an 
accurate  knowledge  of  intermediate  rock  types  which  must  be  neces- 
sarily embraced  by  such  a  new  term.  But  the  Sierra  Nevada  lavas 
can  not  be  classed  with  the  typical  toscanites,  vulsinites,  or  ciminites, 
as  defined  by  Washington,  although,  like  the  vulsinites  and  some  of 
the  ciminites,  they  are  to  be  regarded  as  the  effusive  equivalents  of  the 
monzonites.  There  is  thus  a  demand  for  some  more  comprehensive 
name  to  cover  the  mineralogically  diverse  forms  which  the  monzonitic 
magmas,  cooling  under  effusive  conditions,  may  assume.  For  this 
reason,  and  in  recognition  of  the  importance  and  interest  of  the  Italian 
types  described  by  Washington,  the  name  latit€,  derived  from  the 
Italian  province  of  Latium,  is  proposed  as  a  broader  term,  comparable 
in  its  scope  with  monzonite^  to  designate  the  effusive  forms  of  the 
monzonite  magma.  Thus  it  will  be  seen  that  certain  of  the  character- 
istic features  of  the  Sierra  Nevada  latites,  such  as  the  absence  of  sani- 
dine,  the  predominance  of  labradorite,  and  the  presence  of  a  residual 
alkali-rich  glass  base,  are  not  regarded  as  essential  in  the  definition  of 
the  general  group  of  the  latites  as  a  whole.  The  latites  described  in 
the  present  pa]>er  are  merely  members  of  this  group,  possessing  indi- 
vidual characters  which  would  entitle  them  to  names  of  the  same  order 
of  importance  as  the  vulsinites,  toscanites,  etc.,  of  Washington.  For 
the  present,  however,  no  such  names  are  proposed. 

Abich  and  Hartung  have  used  trachydolerite  for  rocks  which  in  part 
belong  with  the  latites  j  Fouqu6  and  Michel  L^vy,  trachy-andesites; 
ZirkelandEosenbusch,an(7m^ic  trachyte;  a.uABTdggeT  trachyte-andeaiU. 
But  all  these  compounds  are  open  to  objection  when  a  name  is  required 
for  an  important  group  standing  midway  between  the  trachytes  and 
the  andesites.     Such  a  name  should  consist  of  a  single  word,  and 
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should  be  free  from  the  undesirable  connotations  adherent  to  com- 
pounds which  have  been  variously  employed. 

Keferring  aga|n  to  the  table  of  chemical  analyses  on  page  07,  it  will 
be  seen  that  in  Columns  XXIII  and  XXIY  are  placed  the  analyses  of 
two  quartz-banakites^  chosen  as  being  the  nearest  known  dike  equiva- 
lents of  the  latites^  The  correspondence,  however,  is  not  quite  i)er- 
fect,  as  the  two  analyses  show  a  slight  deficiency  in  lime  and  a  small 
excess  of  alkalies  as  compared  with  the  mean  of  the  latite  analyses. 
Iddings^  states  that  the  rocks  of  these  two  analyses  belong  to  the  ban- 
akite  series  <<  both  mineralogically  and  chemically,  but  are  somewhat 
more  siliceous,  having  5  to  9  per  cent  more  silica.  They  might  prop- 
erly be  given  8i>ecific  names,  but  at  present  we  prefer  to  class  them 
with  banakite,  nnder  the  name  of  quartz-banakite,  the  amount  of 
quartz,  however,  being  very  sm^l." 

The  banakites  are  intermediate  rocks  in  the  same  sense  that  the 
latites  are.  Ohemically  they  possess  a  rather  close  analogy  with  the 
latter  rocks,  although  somewhat  lower  in  silica,  and  thus  tending 
through  leucitic  facies  toward  the  truly  alkaline  groups  of  igneous 
rocks.  It  is  interesting  to  note  that  Iddings  ^  remarks  in  this  series 
the  tendency  toward  mineralogical  diversity  with  nearly  identical  chem- 
ical composition,  already  emphasized  in  the  case  of  the  latites. 

In  the  succeeding  columns  of  the  table  are  placed  the  analyses  of 
several  monzonites,  quoted  from  Brogger,  in  order  to  show  the  close 
relationship  between  these  plutonic  rocks  and  the  effusive  latites. 
Washington  has  already  pointed  out  this  corresjiondence  in  the  case 
of  his  vulsinites  and  ciminites,^  and  notes  as  well  analogies  with  the 
absarokite-banakite  series  of  Iddings.^ 

'  After  the  foregoing  was  in  type  my  attention  wan  drawn  to  the  dike  rock  deaoribed  by  Hibsch  at 
occnrring  in  the  Bohemiui  Mittelgebirge,  which  he  has  named  gauUiU.  (Erlantemng  zur  geologi- 
schen  Karte  des  bohmischen  Mittelgebirges :  Tschermaks  min.  a.  pet  Mitth.^  vol.  17, 1807,  pp.  84-87.) 
This  rock  also  is  perhaps  a  dike  equivident  of  the  monzonites  and  latites,  althoagh  the  chemical 
analysis  shows  rather  high  alkalies. 

'  Absarokite-shoshonite-banakite  series :  Joar.  Geol.,  Vol.  Ill,  1805,  pp.  040-050. 

*Loc.  cit.,p.  051. 

<  Jorar.  GeoL,  VoL  IV,  1806,  p.  832. 

*  Ibid.,  loc  cit.,  p.  838.  Since  the  foregoing  was  written  Washington's  final  paper  on  the  Italian  vol- 
canic regions  haa  api>eared  (loc.  cit.,  VoL  V,  1807,  pp.  340^-377),  in  which  he  divides  the  rocks  between 
the  trachytes  and  the  andesites  into  two  series — the  trachyandesites  and  the  trachydolerites,  using 
the  former  term  in  a  more  restricted  sense  than  in  bis  earlier  papers,  and  without  the  prerionsly 
employed  hyphen.  The  Sierra  Nevada  latites  would  fall  most  nearly  within  his  traohydolerite  series, 
although  not  the  strict  equivalents  of  any  of  its  individoal  members.  Whether  some  such  single 
term  as  that  here  proirased  shall  be  used  to  designate  the  rocks  midway  between  the  trachytes  and 
andesites,  or  whether  it  will  be  found  practicable  to  divide  them  into  two  series  as  Washing^n  has 
done,  may,  as  the  latter  suggests  in  a  slightly  different  connection,  be  left  to  the  winnowing  action  of 
tiuie  and  usage. 

Bull.  89 5 
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I.  Ciminite,  Fontana  Fiescole,  Viterbo,  Italy.    Jour.  Geol.,  Vol.  IV,  p.  849.    Washington,  aDal3-8t. 

II.  Biotite-vnlsinite,  Mont«  Santa  jCroce,  Bocca  Montino  region,  Italy.  Jonr.  Geol.,  Vol.  V,  p.  252. 
Washington,  analyst. 

m.  Augite-latite  (36  S.  N.),  Table  Mountain,  near  Shaws  Flat,  Tuolumne  County,  Cal.  Hillebrand, 
analyst. 

IV.  Olirine-bearing  andesitic  trachyte,  Sassara,  Italy.  Klein,  Neues  Jahrbuch  fUr  Min.,  etc., 
B.  B.  VI,  p.  7.    Bicoiardl,  analyst. 

V.  Angite-latite  (1422  S.  N.),  Table  Mountain  flow,  1|  miles  east  of  Clover  Meadow,  Tuolumne 
County,  Cal.    Steiger,  analyst. 

VI.  Trachyte  (Klein)  or  vulsinite  (Washington),  Bolsena,  Italy.  Klein,  Xeues  Jahrbuch  fOr  Min., 
etc.,  B.  B.  VI,  p.  8.    Ricciardi,  analyst. 

VII.  Ciminite,  Monte  Cimino,  Italy.    Jour.  Geol.,  Vol.  IV,  p.  849.    Vom  Rath,  analyst. 

VIII.  Andesite,  Cabeso  Felipe,  Cabo  de  Gata,  Spain.  Zeitschr.  Deutscb.  geol.  Gesell.,  vol.  43,  1891, 
p.  719.    Osann,  analyst. 

IX.  Augite-latite  (1419  S.  N.),  4  miles  southwest  of  CHover  Meadow,  Tuolumne  County.  Cal.  Stokes, 
analyst. 

X.  Augite-latite  (86  S.  N.),  Tuolumne  County,  Cal.,  8  miles  southeasterly  from  Big  Trees.  Turner, 
Seventeenth  Ann.  Rept.  U.  S.  G^L  Survey,  p.  729.    Fireman,  analyst. 

XI.  Trachyte  (SQein)  or  vulsinite  (Washington),  San  Magno,  Italy.  Klein,  Xeues  Jahrbuch  fiir 
Min.,  etc.,  B.  B.  VI,  p.  10.    Ricciardi,  analyst. 

XII.  Augite-andesite,  Mount  Pages,  near  Smyrna,  Asia  Minor.  Washington,  Am.  Jour.  Sci.,  4th 
series.  Vol.  Ill,  p.  43.    Washington,  analyst. 

Xin.  Biotite-augite-Iatite  (85  S.  N.),  Tuolumne  County,  Cal.,  3  miles  southeasterly  from  Big  Trees. 
Turner,  Seventeenth  Ann.  Rept.  U.  S.  GeoL  Survey,  p.  729.    Fireman,  analyst. 

XIY.  Trachyte,  Gleichenberg,  near  Steiermark.  Tschermaks  mineral.  Mittheil.,  1887,  p.  277. 
Smita,  analyst. 

XV.  Augite-andesite,  Kara  Tash,  near  Smyrna,  Asia  Minor.  Washington,  Am.  Jour.  Sci.,  4th  series. 
VoL  m,  p.  45.    Washington,  analyst. 

XVI.  Biotite-augite-Iatite  (1420  S.N.),  4  miles  southwest  of  Clover  Meadow,  Tuolumne  County,  Cal. 
Hillebrand,  analyst. 

XVU.  Biotite-dacite,  Pergamon,  Asia  Minor.  Washington,  Am.  Jour.  Sci.,  4th  series.  Vol.  m,  p.  49. 
Washington,  analyst. 

XVm.  Sanidine-bearingandesite,Rosito Hills,  Colo.  Cross,  Proo.  Colo.  Sci.  Soc.,  1887,  p.  250.  Eakiiis. 
analyst. 

XIX.  Vitrophyric  Utite  (?)  (1866  S.  N.),  Just  south  of  Mill  Creek,  Tuolumne  County,  Cal.  Partial 
analysis.    Steiger,  analyst. 

XX.  Mean  of  the  important  constituents  of  the  19  preceding  analyses. 

XXI.  Hornblende-pyroxene-andesite  (72  S.  N.).  Downieville  area.  Sierra  Nevada,  Cal.  Turner. 
Seventeenth  Ann.  Rept.  U.  S.  Geol.  Survey,  p.  731.    Hillebrand,  analyst. 

XXII.  Trachyte  (domite),  Puy  de  D6me,  Auvergne.  Zirkel,  Lehrbuch  der  Petrographie,  H,  p.  378. 
Lewinstein,  analyst.  * 

XXIII.  Quartz-bsnaklte,  dike,  near  head  of  Stinkingwater  River,  Yellowstone  Park  region. 
Iddings,  Jour.  Geol.,  VoL  III,  p.  947.    Melville,  analyst. 

XXIV.  Quartz-banakite,  dike,  locality  and  reference  as  above.    Melville,  analyst. 

XXV.  Monsonite,  Predazzo.  South  Tyrol.  Brogger,  Emptivgesteine  des  Kristiania-Oebietes,  11. 
Die  Eruptionsfolge  der  triadischen  Eruptivgesteine  bei  Predazzo  in  SiidtyroL  Kristiania,  1805,  p.  25. 

XXVI.  Monzonite,  Sasinathal,  Predazzo.    Brdgger,  loc.  cit. 

XXYII.  Monzonite,  Beaver  Creek,  Bearpaw  Mountains,  Mont.    Weed  and  Pirsson,  Am.  Jour.  Sci., 
4th  series.  Vol.  I,  p.  857.    Stokes,  analyst. 
XXVm.  Monzonite,  Mouzoni,  S.  Tyrol.    Brogger,  op.  cit.,  p.  24.    Schmelck,  analyst. 

XXIX.  Monzonite,  Togo  Peak,  Montana.  Weed  and  Pirsson,  Am.  Jour.  Sci.,  4th  series.  Vol.  I,  p. 
357.    Hillebrand,  analyst. 

XXX.  Monzonite,  Mulatto,  Predazzo,  S.  Tyrol.    Brogger,  op.  cit.,  p.  25. 

XXXI.  Monzonite,  Malgola,  Paedazzo,  S.  Tyrol.    Brogger,  loc.  cit. 

XXXII.  Monzonite,  Predazzo,  S.  Tyrol.    Brogger.  loc.  cit. 

XXXIII.  Monzonite,  Blansko,  MiUiren.    Brogger,  op.  cit.,  p.  50. 

XXXIV.  Monzonite,  Hodritech,  Hungary.    Brogger.  loc.  uit. 
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THE    KVIDEXCE    OF    THE    liAVA    FI^OWS    AS    REGARDS 

OROGENIC  MOVEMENTS. 

The  length  of  the  Table  Mountain  flow  and  its  favorable  i)osition 
with  reference  to  the  present  drainage  system  suggested  the  compari- 
son of  its  grade  profile  with  those  of  the  Stanislaus  River,  including 
its  North  and  Middle  forks,  shown  in  PI.  II.  The  upper  curve  in  the 
diagram  is  that  of  the  base  of  the  Table  Mountain  flow.  Below  it  are 
the  curves  of  the  main  Stanislaus  River  with  its  two  principal  branches, 
the  lower  grade  being  that  of  the  larger  Middle  Fork.  All  the  profiles 
are  projected  upon  a  vertical  plane  parallel  with  the  upper  and  lower 
edges  of  the  map — a  method  which,  while  it  exaggerates  the  actual 
grade  of  certain  portions  of  the  streams,  has  the  advantage  of  refer- 
ring them  all  to  the  standard  of  an  ideal  consequent  stream  running 
straight  down  the  slope  and  allows  the  direct  comparison  of  one  with 
another. 

The  curves  as  drawn  for  the  existing  streams  are  dependent  upon 
the  accuracy  with  which  the  canyon  contours  are  laid  down  on  the 
topographic  sheets,  while  the  profile  representing  the  bottom  of  the 
lava  stream  as  now  dissected  is  in  general  somewhat  higher  than 
the  true  bottom  of  the  channel  down  which  it  flowed.  But  the  possi- 
ble error  from  both  sources  is  probably  not  large  enough  to  affect 
seriously  the  general  results  to  be  deduced  from  a  diagram  on  the  scale 
shown. 

The  most  noticeable  fact  that  appears  upon  a  comparison  of  the  differ- 
ent profiles  is  the  remarkable  regularity  of  the  Neocene  curve  as  com- 
pared with  the  curves  of  the  present  streams.  When  there  is  recalled 
the  great  variety  of  rocks  upon  which  the  Table  Mountain  latite 
rests,  this  even  character  of  the  curve  indicates  that  the  stream 
which  the  lava  displaced  had  been  highly  successful  in  establishing 
itself  upon  a  uniform  grade.  In  contrast  with  this  profile,  the  profiles 
of  the  modern  streams  show  some  irregularities.  The  curve  of  the 
North  Fork  is  approximately  parallel  along  its  middle  portion  with  that 
of  the  Middle  Fork ;  but  near  its  junction  with  the  latter  stream  it 
becomes  considerably  steeper,  probably  on  account  of  the  fact  that, 
owing  to  its  greater  volume,  the  Middle  Fork  has  been  able  to  corrade 
its  channel  more  rapidly  than  the  North  Fork,  so  that  the  latter  stream 
is  at  present  being  lowered  near  its  mouth  at  a  rate  too  rapid  to  allow 
of  a  corresponding  compensation  along  its  entire  course.  At  its  upper 
end,  also,  the  curve  of  the  North  Fork  departs  from  its  parallelism  with 
that  of  the  Middle  Fork,  rising  rather  suddenly  and  becoming  slightly 
convex.  This  is  due,  no  doubt,  to  the  weakening  of  the  stream  near 
this  i)oint  by  a  splitting  up  into  head  water  ramifications  which  are 
individually  too  feeble  to  cut  deep  gorges.  In  the  case  of  the  Middle 
Fork  there  is  no  very  decided  convexity  shown,  as  the  stream  is  much 
longer  and  carries  its  gorge  farther  back  into  the  range.    It  is  interest- 
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ing  to  note  that  the  profile  of  the  Neocene  channel  also  exhibits  a  slight 
convexity  in  the  upper  regions,  as  if  it,  like  the  North  Fork,  were 
approaching  its  former  head-water  drainage.  But  too  little  Is  known 
of  the  extent  and  distribution  of  the  latites  to  the  eastward  to  draw 
any  valuable  conclusion  from  this  change  in  curvature. 

The  curves,  as  they  stand,  give  evidence  that  the  Neocene  stream  bed, 
down  which  a  portion  of  the  lavas  flowed,  records  the  work  of  a  more 
nearly  graded  stream  than  either  of  its  modern  representatives,  tlie 
Middle  and  North  forks  of  the  Stanislaus.  It  probably  flowed,  there 
fore,  on  a  lower  grade  than  the  existent  rivers,  and  the  present  differ- 
ence of  2,500  feet  between  the  bed  of  the  Middle  Stanislaus  and  the 
bottom  of  the  Table  Mountain  flow  in  the  region  of  the  Dardanelles  is 
less  than  the  minimum  amount  of  elevation  of  this  portion  of  the  Sierra 
slope  since  the  date  of  the  latitic  eruptions.  Moreover,  the  great 
regularity  of  the  Neocene  curve  indicates  that  the  elevation  of  this 
region  was  effected  by  a  movement  or  movements  which  have  resulted 
in  at  least  a  superficial  resemblance  to  a  simple  block  tilting,  without 
deformation  of  the  old  surface  sufficiently  great  to  be  appreciably  by 
the  methods  here  used.  Lindgren,^  on  the  other  hand,  in  his  inter- 
esting study  of  the  Neocene,  Yuba,  and  American  rivers,  farther  north, 
found  that  the  elevation  was  accompanied  by  deformation,  whereby  the 
Neocene  channels,  instead  of  showing  the  regular  grade  profiles  of  their 
modern  representatives,  appear  "to  be  composed  of  two  curves,  with 
the  convex  side  upward."  As  the  district  studied  by  Lindgren  is  some 
hundred  miles  north  of  that  here  described,  there  is  no  necessary  conflict 
in  the  different  results  arrived  at  in  the  two  fields. 

The  channel  down  which  the  latite  flowed  was,  as  has  been  shown 
in  the  preceding  pages,  cut  during  the  volcanic  period  as  a  whole, 
and  belongs  in  time  with  the  "intervolcanic  channels"  of  Lindgren, 
and  is  therefore  younger  than  the  channels  of  the  Neocene  Yuba 
and  American  rivers,  which  antedate  the  main  volcanic  eruptions.  It 
therefore  records  only  a  fraction  of  the  differential  uplift  during  Neo- 
cene time.  According  to  Lindgren,  the  intervolcanic  channels  of  the 
region  described  by  him  exhibit  the  marks  of  an  erosive  activity  simi- 
lar to  that  of  the  present  day,  and  are  marked  by  strong  grades  in 
whatever  direction  they  flowed.^ 

The  Table  Mountain  channel  seems,  however,  to  have  been  of  a 
slightly  different  class,  and  to  have  been  occupied  by  a  long  consequent 
stream  of  more  nearly  uniform  grade  than  the  i^resent  rivers,  indicat- 
ing a  considerable  interval  of  erosion  between  the  different  andesitic 
erui^tions.  The  fact  that  it,  on  the  whole,  follows  the  course  of  the 
present  Stanislaus,  or  bisects  the  angle  of  its  two  main  branches,  indi- 
cates that  the  tilting  of  the  slope  has  been  substantially  constant  in 
direction  since  the  beginning  of  Neocene  time. 


J  Bull.  Geol.  Soc.  America,  Vol.  IV,  1$93,  p.  2^7. 
*  Loc.  cit,  p.  295. 
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SUMMARY. 

The  contents  of  the  preceding  sections  may  be  very  briefly  summa- 
rized as  follows : 

The  area  embraced  by  the  map  is  a  fairly  typical  transverse  strip  of 
the  middle  western  slope  of  the  Sierra  Nevada,  having  been  worn  down 
to  a  rough  peneplain  during  the  interval  between  the  close  of  the  Jura- 
trias  and  the  beginning  of  the  Miocene.  During  the  Miocene  the  vol- 
canic eruptions  began,  which,  accompanied  by  elevation  and  tilting 
of  the  peneplain,  lasted  to  the  end  of  the  Pliocene.  The  first  erup- 
tions were  rhyolitic,  followed  by  the  laying  down  of  a  great  cloak  of 
andesitic  breccias  and  tuft's.  The  deposition  of  the  auriferous  gravels 
both  preceded  and  accompanied  the  deposition  of  the  volcanic  material. 

The  accumulation  of  the  andesitic  tuffs  and  breccias  was  interrupted 
by  at  least  one  period  of  considerable  erosion,  during  which  a  long 
consequent  stream,  the  predecessor  of  the  present  Stanislaus  River, 
established  its  channel  down  the  slope,  cutting  through  the  volcanic 
cover  into  the  older  truncated  Bed-rock  series  •along  the  greater  part  of 
its  course,  and  ultimately  attaining  a  very  uniform  grade.  This  stream 
was  subsequently  displaced  by  a  heavy  flow  of  augite-latite,  the  Table 
Mountain  flow,  which,  coming  from  an  as  yet  unknown  source  near  the 
crest  of  the  range,  ran  down  the  stream  bed  to  the  edge  of  the  Great 
Valley,  a  distance  of  more  than  60  miles.  A  second  and  thinner  flow 
of  biotite-augitelatite  followed, attaining  a  greater  lateral  extent,  but 
not  reaching  the  length  of  the  first  flow.  The  third,  or  Dardanelle 
flow,  of  augite-latite  closed  the  series  of  latitic  eruptions.  The  volcanic 
period,  as  a  whole,  was  brought  to  an  end  by  fresh  andesitic  eruptions, 
as  shown  by  andesitic  breccias  resting  upon  the  latites,  accompanied 
by  a  further  tilting  of  the  peneplain  toward  the  southwest. 

During  Pleistocene  time  the  present  streams  have  dissected  the  Neo- 
cene lavas  and  tuffs,  including  the  latite  flows,  and  have  deeply  incised 
the  Bed-rock  series  of  Juratrias  and  older  rocks. 

The  Sierra  Nevada  latites  are  mineralogically  closely  related  to  ordi- 
nary andesites,  but  cliemicully  they  stand  between  the  andesites  and 
the  trachytes.  They  are  higher  in  alkalies  than  the  andesites;  the  pot- 
ash is  generally  slightly  in  excess  of  the  soda,  and,  in  the  particular 
rocks  describedj  is  present  chiefly  in  the  unindividualized  glass  when 
no  biotite  is  present. 

Rocks  of  this  intermediate  chemical  composition  are  fairly  wide- 
spread, but  are  characterized  by  considerable  mineralogical  variety. 
The  name  latite  is  proposed  as  a  convenient  designation  for  this  Entire 
group  of  effusive  rocks  standing  chemically  between  the  trachytes  and 
the  andesites,  and  corresponding  to  the  plutonic  monzonites  of  Brogger 
and  possibly  to  some  of  the  dike  banakites  of  Iddings  and  the  gauteite 
of  Hibsch. 

A  comparison  of  the  grade  profiles  of  the  Neocene  stream,  down 
which  the  latites  flowed,  with  those  of  the  present  Stanislaus  River, 
shows  that  the  elevation  of  the  crest  of  the  Sierra  Nevada  in  this  region 
has  been  such  as  would  be  produced  by  a  simple  block  tilting  without 
perceptible  warping. 
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The  statute  approved  March  3,  1879,  establishing  the  United  States  Geological  Surrey,  contains  the 
following  proTisions: 

''The  publications  of  the  Geological  Survey  shall  consist  of  the  annual  report  of  operations,  geological 
and  economic  maps  illustrating  the  resources  and  classification  of  the  lands,  and  reports  upon  general 
and  economic  geology  and  paleontology.  The  annual  report  of  operations  of  the  Geological  Survey 
shall  accompany  the  annual  report  of  the  Secretary  of  the  Interior.  All  special  memoirs  and  reports 
of  said  Survey  shall  be  issued  in  uniform  quarto  series  if  deemed  necessary  by  the  Director,  butother* 
wise  in  ordinary  octavos.  Three  thousand  copies  of  each  shall  be  published  for  scientific  exchanges 
and  for  sale  at  tho  price  of  publication ;  and  all  literary  and  cartographic  materials  received  in  exchange 
shall  be  the  property  of  tho  United  States  and  form  a  part  of  the  library  of  the  organization ;  and  the 
money  resulting  from  the  sale  of  such  publications  shall  be  covered  into  the  Treasury  of  the  United 
States.'  • 
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iam Ballock  Clark.    1896.    8°.    167  pp.    40  pi.    Price  15  cents. 

142.  A  Brief  Contribution  to  the  Geology  and  Paleontology  of  Kortbwestem  Louisiana,  by  T.  Way- 
land  Vanghan.    1896.    8°.    65  pp.    4  pi.    Price  10  cents. 

143.  A  Bibliography  of  Clays  and  the  Ceramic  Arte,  by  John  C.  Branner.  1896.  8°.  114  pp.  Price 
15  cents. 

144.  The  Moraines  of  the  Missouri  Coteau  and  their  Attendant  Deposits,  by  James  Edward  Todd. 
1896.    8°.    71  pp.    21  pi.    ^ce  10  cents. 

145.  ThePotomacFormaionin  Virginia,  by  W.M.Fontaine.    1896.  8°.  149  pp.  2  pi.  Price  15  centa. 

146.  Bibliography  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Miner- 
alogy for  the  Year  1805,  by  F.  B.  Weeks.    1896.    6^,    130  pp.    Price  15  cente. 

147.  Earthquakes  in  Califomia  in  1895,  by  Charles  D.  Perrine,  Assistant  Astronomer  in  Charge  of 
Earthquake  Observations  at  the  Lick  Observatory.    1806.    99.    28  pp.    Price  6  cents. 

148.  Analyses  of  Rocks,  with  a  Chapter  on  Analytical  Methods,  Laboratory  of  the  United  States 
Geological  Survey,  1880  to  1806,  by  F.  W.  Clarke  and  W.  F.  HiUebrand.  1807.  8°.  306  pp.  Price  20 
cents. 

149.  Bibliography  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Mineralogy 
for  the  Year  1806,  by  Fred  Boughton  Weeks.    1807.    8°.    152  pp.    Price  15  cents. 

150.  The  Educational  Series  of  Rock  Specimens  Collected  and  Distributed  by  the  United  States 
Geological  Survey,  by  Joseph  Silas  Diller.    1808.    80.    308  pp.    47  pi.    Price  25  cents. 

In  press: 

151.  The  Lower  Cretaceous  Gryphseas  of  the  Texas  Region,  by  R.  T.  Hill  and  T.  Wayhuid  Vaughan. 
1898.    8°.       pp.    25  pi.    Price       cents. 

152.  A  Catalogue  of  the  Cretaceous  and  Tertiary  Plants  of  North  America,  by  F.  H.  Knowlton. 
1808.    8^.       pp.    Price       cents. 

153.  A  Bibliographic  Index  of  North  American  Carboniferous  invertebrates,  by  Stuart  Weller.  1806. 
8°.       j)p.    Price       cents. 

Water-supply  and  irrigation  papers. 

By  act  of  Congress  approved  June  11, 1806,  tiie  following  provision  was  made: 
'^Provided,  That  hereafter  the  reports  of  the  Greological  Survey  in  relation  to  the  gauging  of 
streams  and  to  the  methods  of  utilising  the  water  resources  may  be  printed  in  octavo  form,  not  to 
exceed  one  hundred  pages  in  length  and  five  thousand  copies  in  number;  one  thousand  copies  of 
which  shall  be  for  the  oflBcial  use  of  the  Geological  Survey,  one  thousand  five  hundred  copies  shall  be 
delivered  to  the  Senate,  and  two  thousand  five  hundred  copies  shall  be  delivered  to  tiie  House  of  Rep- 
resentatives, for  distribution.' 
Under  this  law  the  fbllowing  papers  have  been  published : 

1.  Pumping  Water  for  Irrigation,  by  Herbert  M.  Wilson.*    1806.    8°.    57  pp.    0  pi. 

2.  Irrigation  near  PhcBnix,  Arizona,  by  Arthur  P.  Davis.    1807.    99.    07  pp.    31  pi. 

3.  Sewage  Irrigation,  by  George  W.  Rafter.    1887.    8P,    100  pp.    4  pi. 

4.  A  Reconnoissanoe  in  Southeastern  Washington,  by  Israel  Cook  Russell.    1807.    8°.    06  pp.    7  pi. 

5.  Irrigation  Practice  on  the  Great'  Phdns,  by  Elias  Branson  Covrgill.    1807.    80.    30  pp.    12  pi. 

6.  Underground  Waters  of  Southwestern  Kansas,  by  Erasmus  Haworth.    1887.    60.    65  pp.    12  pi. 

7.  Seepage  Waters  of  Northern  Utah,  by  Samuel  Foriier.    1887.    89.    50  pp.    3  pi. 

8.  Windmills  for  Irrigation,  by  E.  C.  Murphy.    1807.    80.    40  pp.    8  pi. 

0.  Irrigation  near  Greeley,  Colorado,  by  David  Boyd.    1807.    S°.    00  pp.    21  pi. 

10.  Irrigation  In  MesiUa  Valley,  New  Mexico,  by  F.  C.  Barker.    1888.    8^.    51  pp.    11  pi. 

11.  River  Heights  for  1806,  by  Arthur  P.  Davis.    1807.    8?.    100  pp. 
Jn  press  : 

12.  Water  Resources  of  Southeastern  Nebraska,  by  Nelson  H.  Darton.    1808.    8^.    66  pp.    21  pi. 

13.  Irrigation  Systems  in  Texas,  by  William  Ferguson  Hutson.    1808.    8°.    67  pp.    10  pL 
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14.  New  Tests  of  Certain  Pumps  and  Water*Lifts  used  in  Irrigation,  by  Ozni  P.  Hood, 
pp.    1  pi. 

15.  Operations  at  River  SUtions,  1897,  Part  I.    1898.    8^.    100  pp. 

16.  Operations  at  Kiver  Stations,  1897,  Part  II.    1898.    8^.    101-200  pp. 


1898.    8^. 


TOPOGRAPHIC  MAP  OF  THE  UNITED  STATES. 

When,  in  1882,  the  Oeolngioal  Survey  wa«  directed  by  law  to  make  a  geologic  map  of  the  United 
States,  there  was  in  existence  no  suitable  topographic  map  to  serve  as  a  base  for  the  geologic  map. 
The  preparation  of  such  a  topographic  map  was  therefore  immediately  begun.  About  one-fifth  of  the 
area  of  the  country,  excluding  Alaska,  has  now  been  thus  mapped.  The  map  is  published  in  atlas  sheets, 
each  sheet  representing  a  small  quadrangular  district,  as  explained  nnder  the  following  heading.  The 
separate  sheets  are  sold  at  5  cents  each  when  fewer  than  100  copies  are  purchased,  but  when  they  are 
ordered  in  lots  of  100  or  more  copies,  whetherof  the  same  sheet  or  of  different  sheets,  the  price  is  2  cents 
each.  The  mapped  areas  are  widely  scattered,  nearly  every  State  being  represent«>d.  More  than 
800  sheets  have  been  engraved  and  printed;  they  are  tabulated  by  States  in  the  Survey*s  "List  of 
Publications, "  a  pamphlet  which  may  be  had  on  application. 

GEOLOGIC  ATLAS  OF  THE  UNITED  STATES. 

The  Greologic  Atlas  of  the  United  States  is  the  final  form  of  publication  of  the  topographic  and 
geologic  maps.  The  atlas  is  issued  in  parts,  progressively  as  the  surveys  are  extended,  and  is 
designed  ultimately  to  cover  the  entire  country. 

Under  the  plan  adopted  the  entire  area  of  the  country  is  divided  into  small  quadrangular  districts 
(designated  quadrangles),  bounded  by  certain  meridians  and  parallels.  The  unit  of  survey  is  also  the 
unit  of  publication,  and  the  maps  and  descriptions  of  each  quadrangular  district  are  issued  as  a  folio 
of  the  Geologic  Atlas. 

Each  folio  contains  topographic,  geologic,  economic,  and  structural  maps,  together  with  textual 
descriptions  and  explanations,  and  is  designated  by  the  name  of  a  principal  town  or  of  a  prominent 
natural  feature  within  the  district. 

Two  forms  of  issue  have  been  adopted,  a  " library  edition  "  and  a  ''field  edition."  In  both  the 
sheets  are  bound  between  heavy  paper  covers,  but  the  library  copies  are  permanently  bound,  while 
the  sheets  and  covers  of  the  field  copies  are  only  temporarily  wired  together. 

Under  the  law  a  copy  of  each  folio  is  sent  to  certain  pubUc  libraries  and  educational  institutious. 
The  remainder  are  sold  at  25  cents  each,  except  such  as  contain  an  unusual  amount  of  matter,  which 
are  priced  accordingly.    Prepayment  is  obligatory.    The  folios  ready  for  distribution  are  listed  below. 


No. 

1 

2 

3 

4 
5 
6 
7 
8 
9 

10 

11 

12 

13 

14 

15 

16 

17 
18 


23 
24 


Name  of  sheet. 


Livingston 

Ringgold < 

Placer  ville 

Kingston 

Sacramento 

Chattanooga 

Pikes  Peak* 

Sewanee 

Anthracite-Crest- 
ed Butte.  [ 
Harpers  Ferry  ...I 

Jackson  


State. 


F^tillville 


Fredericksburg.  .< 

Staunton < 

Lassen  Peak 

Knox  ville  .: { 


Marysville 
Siiiartsville 


19     Stevenson 


20  Cleveland  ... 

21  1  PikeviUe  .... 

22  McMinnville 


Nomini 

Three  Forks. 


Montana.. 

Georgia... 

Tennessee 

California. 

Tennessee 

California. 

Tennessee 

Colorado . . 

Tennessee 

Colorado . . 

Virginia . . 

WestVa.. 

Maryland . 

Calilbmia. 

Virginia.. 

Kentucky. 

Tennessee 

Maryland. 

Virginia .. 

Virginia . . 

WestVa.. 

California. 

Tennessee  \ 

N.CaroUna;/ 

California 

California 

Alabama.. 

Georgia 

Tennessee 

Tennessee 

Tennessee 

Tennessee 

Maryland. 

Virginia 

Montana 


Limiting  meridians. 


se  j 


:} 


llOO-lllo 

850-850  30' 

120O  30'-12l<^ 

84^-  30'-85o 

121o_i21o  30' 

Si°-S5°  30' 
1050-1050  30' 

IO60  45'-107o  15' 

770  30'-783 

1200  30'-12P 

82°  30'-83o 

770.770  30' 

790-790  30' 

1210-1220 

830  30'-84o 

1210  30'-122o 
1210-1210  30' 

850  30'-«6o 

840  30'-85o 
850-850  30' 
850  30'-86o 

760  30'-77o 

1110-1120 

*  Out  of  stock. 


parallcU. 

Area,  in 
square 
miles. 

Price, 

iu 
cent«. 

450-460 

3,354 

25 

340  30' -350 

980 

25 

380  30-390 
350  30'-36o 
380  30'-39o 
350-350  30' 
380  30' -390 
350-350  30' 
380  45'.3do 

932 
969 
932 
975 
932 
975 
465 

25 
25 
25 
25 
25 
25 
50 

390-390  30' 

925 

25 

380-380  30' 

938 

25 

360  30'-37o 

957 

25 

380-38O  30' 

988 

25 

380-38O  30' 

938 

25 

400-41 0 

3,634 

25 

350  30-360 

925 

25 

390-390  30' 
390-390  30' 

925 
925 

25 

25 

340  30'-35o 

980 

25 

350-350  30' 
350  30-360 
350  30' -860 

975 
960 
909 

25 
25 
25 

380-380  30' 

938 

^ 

450-460 

3.354 

50 

ADVERTISEMENT. 
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1 

1 

Area,  in 

Price, 

Iso. 

Name  of  Hheet. 

SUte. 

Limiting  meridians. 

Limiting  parallels. 

square 

in 

■ 

miles. 

cents. 

25 

London 

Tennessee 

840-84°  30' 

350  30'-36o 

969 

25 

26 

Pocahontas / 

Virginta..}                       g,„^,,3„ 

370-373  30' 

951 

25 

27 

Morristown 

Tennessee                          830-83o  30 

360-360  30' 

963 

25 

1  «     ,                          ( 

Virginia.    1 

28  '  Piedmont I 

Maryland.;^                       790-79°  30' 
WestVa..) 

390-390  30' 

925 

25 

29 

Nevada  City: 

Nevada  City.) 

r  1210  00'  25"-121o  03'  45" 

390  13'  50"-39o  17'  16" 

11.65 

) 

Grass  Valley.  < 

California. 

{  121°  01'  35"-121o  05'  04" 

390  10'  22"-39o  13'  50" 

12.09 

\      ^ 

Banner  Hill . 

I  120O  57'  05"-121o  00'  25" 

390  13'  50"-39o  17'  16" 

11.65 

1 

30 

Yellowstone   Na- 
tional Park: 
Gallatin \ 

Canyon 1 

Shoshone f 

Wyoming. 

lioo-iiio 

440-450 

3,412 

75 

Lake J 

31 

Pyramid  Peak 

California. 

120O-120O  30' 

380  30'-39o 

932 

25 

32 

Franklin | 

Virginia.. 
West  Va- . 

\                        790-790  30' 

380  30'-39o 

932 

25 

33 

Briceville 

Tennessee 
WestVa.. 

840-840  30' 
8OO-8OO  30' 

36'-36«'  30' 
380  30-39 

963 
932 

25 

34 

Backhannon 

25 

35 

Gadsden 

Alabama  . 
Colorado . . 
California. 

860-860  30' 
1040  30'-105o 
1200  80'-121o 

340-340  30' 
38O-38O30' 
89O30'-40o 

986 
938 
919 

25 

36 

Pueblo 

50 

37 

Downieville 

25 

39 

Tmckee 

California. 

1200-1200  30' 

:i90-39o  30' 

925 

25 

STATISTICAL  PAPERS. 


Mineral  Resonrces  of  the  United  States,  1882,  by  Albert  Williams,  Jr.  1883.  80.  xrii,  813  pp.  Priee 
50  cents. 

Mineral  Resonrces  of  the  United  States,  1883  and  1884,  by  Albert  Williams,  Jr.  1885.  80.  xir,  1016 
pp.    Price  60  cents. 

Mineral  Resources  of  the  United  States,  1885.  Division  of  Mining  Statistics  and  Technology.  1886. 
8<>.    Til,  576  pp.    Price  40  cents. 

Mineral  Reeooroes  of  the  United  States,  18B0,  by  David  T.Day.   1887.   80.   viil,813pp.    Price  50  cents. 

Mineral  Resources  of  the  United  States,  1887,  by  David  T.Day.    1888.   80.  ▼ii,832pp.    Price  50  cents. 

Mineral  Resonrces  of  the  United  SUtes,  1888,  by  David  T.Day.   1890.    80.  Tii,652pp.    Price  50  cents. 

Mineral  Resonrces  of  the  United  States,  1889  and  1890,  by  David  T.  Day.  1892.  80.  viii,  671  pp. 
Price  50  cents. 

Mineral  Resources  of  the  United  States,  1891,  by  David  T.Day.    1893.   80.  vii,630pp.    Price  50  cents. 

Mineral  Resources  of  the  United  States,  1892,  by  David  T.Day.    1893.   80.  vii.850pp.   Price  50  cento. 

Mineral  Resources  of  the  United  Stotes,  1893,  by  David  T.  Day.    1804.    80.  viii,  810  pp.    Price  50  cento. 

Chi  March  2,  1895,  the  following  provision  was  included  in  an  act  of  Congress : 

"Prori</«ci,  That  hereafter  the  report  of  the  mineral  resonrces  of  the  United  Stotes  shall  be  issued 
as  a  part  of  the  report  of  the  Director  of  the  Geological  Survey." 

In  compliance  with  this  legislation  the  following  reports  have  been  published: 

Mineral  Resources  of  the  United  Stotes,  1894,  David  T.  Day,  Chief  of  Division.  1895.  8"^.  xv,  646 
pp.,  23  pi. ;  xix.  735  pp.,  6  pi.    Being  Parto  IH  and  TV  of  the  Sixteenth  Annual  Report. 

Mineral  Resources  of  the  United  Stotes,  1895,  David  T.  Day,  Chief  of  Division.  1896.  80.  xxiii, 
542  pp.,  8  pi.  and  maps;  iii,  543-1058  pp.,  9-13  pi.  Being  Part  III  (in  2  vols.)  of  the  Seventeenth 
Annual  ReiKirt. 

Mineral  Resources  of  the  United  Stotes,  1896,  David  T.  Day,  Chief  of  Division.  1897.  8°.  xii,  642 
pp.,  ]  pi. ;  643-1400  pp.    Being  Part  V  (in  2  vols.)  of  the  Eighteenth  Annual  Report. 

The  report  on  the  mineral  resources  for  the  calendar  year  1897  will  form  a  part  of  the  Nineteenth 
Annual  Report  of  the  Survey. 

The  money  received  from  the  sale  of  the  Survey  publications  is  dei>osited  in  the  Treasury,  and  the 

Secretary  of  the  Treasury  declines  to  receive  bank  checks,  drafto,  or  postoge  stomps ;  all  remittonces, 

therefore,  must  be  by  money  order,  made  payable  to  the  Director  of  the  United  States  Geological 

Survey,  or  in  currency— the  exact  amount.     Correspondence  relating  to  the  publications  of  the 

Survey  should  be  addressed  to — 

Thb  Director, 

Unitkd  States  Geological  Scrvbt, 

Washikotok,  D.  C. 
Washington,  D.  C,  May,  1898. 


[Tak«*  this  leaf  out  and  paste  the  separated  titles  upon  three  of  your  catalofrue 
cards.  The  first  and  second  titles  need  no  addition;  over  the  third  write  that 
subject  under  which  you  would  place  the  book  in  your  library.] 


LIBRARY  CATALOOUE  SLIPS. 

United  States.    Department  of  the  interior.    ( U,  S.  geological  survey.) 
Department  of  the  interior  |  —  |   Bulletin   |   of  the   |   United 
States  I  geological  survey  |  no.  89  |  [Seal  of  the  department]  | 
Washington  |  government  printing  office  |  1898 

"C  Second  title:  United    States   geological    survey   |   Charles   D. 

*  Walcott,  director  |  —  |  Some  lava  flows  |  of  the  |  western  slope 

of  the  Sierra  Nevada^  California   |  by   |    F.  Leslie  Ransome   I 

[Vignette]  | 
Washington  |  government  printing  office  |  1898 

8o.    74  pp.    11  pi. 


• 


Ransome  (F.  Leslie). 

United  States   geological   survey  |  Charles  D.  Walcott,  di- 
rector I  —  I  Some  lava  flows  |  of  the  |  western  slope  of  the  Sierra 
g  Nevada,  California  |  by  |  F.  Leslie  Ransome  |  [Vignette]  | 

^  Washington  i  government  printing  office  |  1898 

^  8°.    74  pp.    11  pi. 

[United  States.    DepartmetU  qf  the  interior.     (U.  S.  geological  eurvey.) 
Bulletin  89.] 


United  States    geological  survey   |   Charles  D.   Walcott,  di- 
rector I  —  I  Some  lava  flows  |  of  the  |  western  slope  of  the  Sierra 
^  Nevada,  California  |  by  |  F.  Leslie  Ransome  |  [Vignette]  | 

7  Washington  |  government  printing  office  |  1898 

5  80.    74  pp.     11  pi. 

[United  States.     Departtnent  of  the  interior.    {U.  8.  geological  eurvey.) 
Balletin  89.] 
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United  States.    Deparlmetit  of  thr.  interior.    {V.  S.  gtolagicul inrreg.) 
U>-piirl]iii'ii(  of  tlin  interior   |   —   |   Bulloliii   |   of  tlio   |   Uuited 
Kl»lR3  I  KKiilo^iual  BiiTV«,T  I  no.  1>0  ;  [Senl  of  the  department]  | 
W:isUiugtoii  I  govern II Loiit  printiug  oQlce  |  1892 
Si^cviid  mlc!   United  fitates  geolo^^ical  survey  [  J.  W.  Powell, 
■liri'utor  I  —  I  Reiiort  of  work  done  {  in  the  |  diviHiou  of  cbemistry 
nnd  [ihysics  |  mainly  duriug  the  |  tiscal  year  IrtOO-IJl  !■■—  |  Frank 
Wi|;g1vHwurtli  I  larkn,  cliief  chemist  |  [Viguette]  | 
WaHbington  |  govoniment  priatiug  office  |  ltfU2 


Clark*  (Frank  Wiggleawortb). 

Uuitoit  States  geological  anrvey  |  J.  W.  Powell,  director  |  —  | 
Ke port  of  work  done  |  in  Uie  |  iliviuioniif  chemistry  and  physics  | 
maiuly  during  tlio  |  fiscal  year  1890-'9I  |  —  |  Frank  Wigglesworth 
Clarke,  chief  ohemiKt  |  [Vignette]  | 

V)uhin|^oD  I  govnrnnient  printing  office  ]  l>i3i 

If.    77  pp. 


Uuitetl  States  guohigieal  aiirvoy  |  J.  W.  Powell,  director  |  —  | 
Koport  of  nork  done  |  in  the  |  diviaioii  of  eheinistry  and  phyaica  ] 
mainly  dnriug  the  |  lineal  year  1890-'91  |  —  [  Frank  Wigglesworth 
Clarke,  cliit^fclicnii^il  |  [Vigiietir]  | 

WnHhington  |  government  prioting  office  |  lUDi 
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Tbn  pulillnitloniiiir  tlin  UuilAl  Slau>«  CifiUiitli'iil  Siiftc;  an-  i%»niA  in  uoonlaiiCH  villi  the  aUtuM 
npiiniTHl MHih 3. 1K9,  wtalrli dwlumi (lint— 

"Tliitpulilliiitliini>arth<-limliipEiailSiirTpyiiliaUcndiili>tiirilii-iinniulTrparlDroprnliaiia,(«vloKlMl 
nuilivniinaiio  nwpiiilliialntlnic  the  imaiarm  nail  liluidUMtliiii  nr  ih*  lauilo.  nnil  ri-|H>ru  upun  i^'ni^iiil 
null  nroiHiiiiU:  |{K4uity  >IHt  pak'outofciil)'-  Tkn:  muuiul  rt-iiort  ur  u|ii>ratliuiii  iif  tliB  <>Kili>elukl  ^turvi-f 
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1.  Vim 


II.  ScninilAnniiiil  tU|furt 
V.    Iv.  StS  i>|>.    VI  pL     1  map. 

III.  Thinl  AoiiuallbiiHinoriba  Hi 
If,    IT  ill.  .104  pp.    CT  pi,  and  Diap*. 

IV.  KiiiirlbAiiuiulltHiHinurtbornitwl 
8'.    »>kII.  4;:ipp.    8S  pi.  and  niapi. 

V.  Flftli  -ViiBual  Ki'piirt  of  Uiu  UnlWil  Ml 
»".    ixavi,  Hilipp.    Wpt,  and  niap*. 

VI.  ISlitb  Annual  lt«pi>rt  or  tlis  Diiiiwl  > 

VI[.  SnroatbAiiniialKi^piiKoftbnL'nlli'i 


ANNUAL  KE  PORTS, 
ItiHl  StatM  U«olagiiwl  Rurvc 
Unlttd  SiaUM  UeoloRlcal  Si 
StataoOeolnzinlSu 


by  Clanqiw  Kinit.    1880.   . 

il  pnullRallDUK. 

vsy.  lUM-'SI.  by  J.  W,  Pan 


IMf. 


VIII.  Ei;;! 

IX,  Nlnlli 


nlKtipurt.iribe 


8ur»oy.  1(BI--*J,  liyj.  W,  PowbII.  Igm. 

SlalH  (Jwrioit.oal  Surrey,  mm-  Kl,  by  J.  W,  Powell.  IIW4. 

itIM  IlsilaKlcal  Surrey.  IDU-'IM.  by  J.  \V.  Po«elL  IIHIS. 

biti-a UtwloKical  Murrey.  l»H-'iti.  byJ,  W.  Poifcll.  IMS. 

. St uleKliruloRlpia Surrey,  IMr-'M.  Iiy  J,  W,  Powrll.  lege. 

StitUsaliu»luKi«1Suri-ey,lilM-'in,  byJ.  W,  Pnvell.  l««s. 


p,  1,. ' 


iial  Itopxrl  »f  lliu  Uniled  SUIoa  Utvlock'al  Sum 
•     ill).  TIT  pp.    IMpl,  andmapa, 

X.  Tealb  AnmiiilRi-partor  ibe  Unlleil  SUIbh  Uei>U<){lral  Survt 
'.    av.    iv.TTipp.    M  pL  and  maps ;  vlU,  1!3  pp. 

XI.  Eleveotli  Aanual  KrpDrt  or  Ibv  Uoited  Stales tiMlnKlcal  Sur 
'.    ir.    i[v,7!i7pp,    Mpl,iiii(lni>p*i  ti.asi  p|i.    aopl. 
XlI.TwembADiiualltepartorthorulM'lStaieaUMleKicul^ui'' 

3t,    e111»  BT&pp,    53  pi,  and  niapa;  :iriii,  Mflpp,     140.  pi.  anil 

HOKtKlKAPHiS, 


H.  by  J.  1 


,  Puwell 


1M«. 


By.ltVV-'tl.byJ.W.Po* 


IlI.Uw>lu|iyorUu>(;i 


irllbf  WiuliiH,  IHali 


H  ADVKRTI8KMENT. 

V.  The  Copper- Ilrariii;:  UockH  of  Laku  Superior,  by  Ivoland  Duer  Irviuj;.  1883.  4°.  xvi,  464  pp. 
15  1.    3U  pi.  aud  iiiapH.    Priro$l  85. 

VI.  CoiitribiitioiiA  to  X\w.  IviiowlH(l<:e  of  tbo  Older  Mus4»zoic  Flora  of  Vir;;inia,  by  William  Morrit 
Foutaiue.     1883.    4=-.     xi.  144  pp.     .".41.     M  pi.     Price  $1.05. 

VII.  Silver-Lead  Depo.sit8  of  Kiireka,  Xevada.  by  Joseph  Story  Cnrtin.  1881.  4^.  xiii,  200  pp.  16 
pi.    Trice  $1.20. 

VIII.  Palcontolojiy  of  the  Eiiivka  Diatrirt.  by  Charlea  Doolittle  Walcott.  1884.  4^.  xiii,  298  pp. 
241.     24  pi.    Price  $1.10. 

IX.  Bracbiopodaaud  L.'viiiellibranehiata  of  tho  Kari tan  Clays  and  (^reeiisand  MarU  uf  XewJersfV, 
by  Robert  P.  Whitrirld.    18«:..    4'-.     xx.338pp.    35  pi.     1  map.     Price  $1.15. 

X.  Dinocerata.  A  Moiioi;rapb  of  an  Kxtiiici  Order  of  Gigantic  MaiumalA,  by  Othoiel  ChArleaMarjth. 
1886.    4^.     xviii,  243  pp.    50 1.    5fi  pi.     Price  $2.70. 

XI.  Ueolo^irul  Hititory  of  hake  Lahontan,  a  Quat^iroary  Lake  of  Xorthwestem  Nevada,  by  Isnid 
Cook  Ilurt!4oll.    18s.'>.    4°.    xiv,  288  pp.    46  pi.  and  nlap^<.     Price  $1.75. 

XII.  (reolojcy  and  Mining  Indnstry  of  Leadville,  Colorado,  with  atlaii,  by  Samuel  Franklin  Emmonit. 
188C.    4^    xxix,  770  pp.    45  pi.  and  atlau  of  35  8heeta  folio.    Price  $8.40. 

XIII.  Gcolojsy  of  the  (juickxilver  I)ci>o8it8  of  the  Pacitic  Slope,  with  atlaa,  by  Gcorf^e  F.  Becker. 
188K.    4°.    xix,  486p]).    7  pi.  and  athiM  of  14  8hcet8  folio.     Price  $2.00. 

XIV.  Fot»i*il  Fiuhe.sand  FoshiI  PlantH  of  the  Triartsic  Uock.s  of  New  Jcraoy  ami  tho  Couuecticat  Val- 
ley, by  John  S.  Newberry.     18><8.    4-.    xiv,  151»pp.    20  pi.     I*rice$l.OO. 

XV.  The  Potomac  or  Yoiin$;er  Mesozciic  Flora,  by  William  Morris  Fontaine.  1889.  4°.  xiv,  377 
pp.    180  ])1.    Text  ami  plates  bound  separately.    Price  $2.50. 

XVI.  The  Paleozoic  Fishes  of  North  America,  by  John  Strong  NewlMsrry.  i88i».  4°.  340  pp.  53  pL 
Price  $1.00. 

In  press:         ^ 

XVII.  The  Flora  of  the  Dakota  Group,  a  posthumous  work,  by  Leo  Lesquereux.  Kdited  by  F.  H. 
Knowlton.    1801.    4\    400  pp.    60  pi.    Price  $1.10. 

XVIII.  Gasteropoda  and  Ccphaloi>oda  of  the  Ilaritan  Clays  and  Greensaud  Marls  of  Now  Jeney, 
by  Kobcrt  P.  Whittield.    189L    4'\     402  pp.     50  pi.     Price  $1.00. 

In  ])repaiation  : 

XIX.  The  Penokec  Iron- Uearin;;  Stories  of  Northern  Wisconsin  and  Michi^au,  by  Roland  D.  Irnaf; 
and  C.  R.  Van  llise. 

XX.  <jeolo;:y  of  the  Eureka  District.  Nevjula,  with  atlas,  by  Arnold  na<;ue. 

XXI.  The  Teitiary  llhynchophorous  (;<deoptera  of  North  America,  by  Samuel  Ilubbard  ScnddiO'. 

XXII.  Geolouy  of  the  Green  Mountains  in  Massachusetts,  by  Kaphael  Pumpolly,  J.  K.  Wolflj  T. 
Nelson  Dale,  and  Bayard  T.  Put  naui. 

—  Mollusca  and  Crustacea  of  the  Miocene  P%>nnations  of  New  Jersey,  by  K.  P.  Wbitfleld. 

—  Sanro])<Mla,  by  O.  C.  Mar^h. 

—  Sle;:osaurin,  by  O.  C.  Marsh. 

—  1(ront4>therida>,  by  O.  ('.  Marsh. 

—  Report  on  the  Denver  Coal  Basin,  by  S.  F.  Emmons. 

—  Repoit  on  Silver  Cliff  and  Ten-Mile  Minin<;  Districts.  Coloraibi,  by  S.  F.  Eniniona. 

—  The  Glacial  Laku  Agassis,  by  Warren  U]»ham. 

BULLETINS. 

1.  On  Ilypersthene-Andesite  and  on  Triclinic  Pynixene  in  Augitic Rocks,  by  AVhItraanCromi.  witha 
Goolo;:ical  Sketch iifButl-lo  Peaks,  Colorado,  by  S.  F.  Emmons.    1jW13.    8^.    42pp.  2pl.     Pnc««10centa 

2.  Gold  and  Silver  Conversion  Tables.  j;ivin«;  the  coining  valucsof  troy  ounces  of  fluo  luetal,  etc.  com* 
putrd  by  Albert  Williams,  jr.     18fti.    b'-\    8  pp.     Price  5  cents. 

3.  On  the  Fo.nsil  Fauuasof  the  Upper  Devonian.  ah)ng  the  meridian  of  76'=>  30',  froraTompklnHCnnDty. 
New  York.  \o  Bradford  County.  Pennsylvania,  by  Henry  S.  AVilliams.    1j!^84.    8^.    30pp.    Price  5  cents. 

4.  On  Meso/.oic  P'ossils.  by  Charles  A.  White.    1881.    H^.    .16  pj).   0  pi.    Price  5  cents. 

5.  A  Dictionary  of  Altitudes  in  the  United  States,  compilod  by  Henry  Gannett.  1884.  fio.  335  pp. 
Price  20  irents. 

6.  Elevations  in  the  Dominion  of  Canada,  by  J.  W.  S{»cnccr.    1884.    8°.    43  pp.    Price  5  cents. 

7.  Mapoteca  Goidouica  Americana.  A  Catalogue  of  Geohiuical  Maps  of  America  (North  and  Honth), 
1752-1x81,  in  ):eo;:niphic  and  clironohi;;ic  (»rdor,  by  Jules  Mait^ou  and  John  Belknap  Marcon.  1884. 
8'.     1X4  pp.     Prici*  10  cents. 

8.  On  SeciMuiary  Enlargements  of  Mineral  Frajinm'iits  in  Certain  Ro<^kB.  by  R.  D.  Irrini;  and  C.  R. 
Van  Ilise.    1881.    8''.    50  pp.    6  pi.    Price  10  cents. 

!).  A  re])ort  of  work  done  in  t  he  AVasliinj^ton  Laboratory  dnrini;  the  fiscal  year  lR83-*84.  F.  W,  Clarke, 
chief  chemist.    T.  M.  Ch.itard,  assistant  chemist.    1884.    »^.    40  pp.    Price  5  cents. 

10.  On  the  Cambrian  Faunas  of  Ni»rili  America.  Pndiminary  studies,  by  Charles  Doolittle  Walouti. 
1884.    8^.    74  pp.     10  pL    Price  5  cents. 

11.  On  the  Quaternary  and  Recent  Mollusi^aorthe  Gn^at  Basin;  with  DesGriptlonaof  New  FonUi  by 
R.  Kllswitrtb  (*an.  Ininsluceil  by  a  sketch  of  the  Quateiiiary  Lakes  of  the  Oreat  B«s1w,  by  Q,  Mm 
Qilberi.    1884.    HP.    GO  pp.    6  pi.    Price  5  cents. 


ADVERTISEMENT.  lU 

12.  A  CryHtallographic  Study  of  the  Tbinolito  uf  Lake  Lubontau.  hy  >>lward  S.  Dana.  18K4.  8°. 
34  )>p.     3  pi.    Priri' 5  (H'litH. 

13.  LoiiiitlaritM  of  thu  UiiitiHl  StateA  ami  of  tlu*  Ht^vtMTul  StateH  ami  Territ4>rie8,  with  a  IliMt^irical 
Skt'tfh  of  thr  Tirritorial  Chuii|;eH,  by  Henry  irannt- tt.     1885.    8°.    135  pp.    Trico  10  wut*». 

14.  Tbf»  Klectriral  and  Mnfnictii'  I*riHKTtu*H  of  tlic  Iron-CarburvtH,  by  Carl  Bams  and  A'inrciit 
Strouhal.     1885.     8\    238  pp.     rrin- 15  wntH. 

15.  On  tbr  M*'84iKoii-  and  Conozoic  I'liltHHitolog^-  of  Cnliforuia,  by  (.'harlen  A.  Whitv.  1885.  8^.  33  pp. 
Vt'h-v  5  ivntK. 

l(i.  On  tbt*  liighttr  l>t-v<mian  FaunaM  of  Ontario  County.  New  York,  by  Jolin  M.  (*lark(>.  1X85.  S^^. 
80  p]>.    3  pi.     I'rh-o  5  ccnt8. 

17.  On  the  Duvelojuncut  of  CryHtalli/.ution  in  tbtr  Iin^couit  KockA  of  WaHlxK-.  Nhvada,  with  notoa  on 
the.  Geology  of  the  OiHtriot.  b}'  Arnold  Ilapio  and  Joneph  V.  Iddin^jTH.  1885.  B^.  44  pp.  I*rii*o  5 
i-«*iits. 

18.  On  Marine  K<HX'ne,  FniHh- water  Miocene,  and  other  FoHwil  Molhitteaof  AVe«teru  North  Anieriea, 
by  Cliarlen  A.  While.     188.5.     ti'-.     20  pp.     3  pi.     Price  5  eent.s. 

19.  Xot«*K  tui  tbe  Stratij;raphy  <»f  ('alifornia.  by  (Jeorge  F.  IJwker.     1885.    8°.    28  pp.     Price  5  eents. 
2U.  rontributionH  to  th«'  Mineralogy  of  tbe  KtM-ky  Mouutjiinn,  by  Whitman  CroHH  and  W.  F.  Ilillc- 

bniud.     1S85.    8-.     114  jip.     1  pi.     Price  10  cents. 

21.  The  Ligniti-H  of  the  Ureal  Sioux  Ke.Hervution.  A  Report  on  thn  Region  bt^twet'n  the  Grand  aud 
Morenu  Jtiverrt,  Dakota,  by  llaih-y  Willi«.     1885.    S-"*.     IGpp.    5  pi.     Price  5  centH. 

22.  On  Xew  Tretai-eouH  FommiIh  from  Cahtornia,  by  ('barlos  A.  Wbltft.  1885.  8"'.  23  pp.  5  id. 
Price  5  cents. 

23.  ObHervatiouH  on  tho  Junction  lA*tw<H'n  tho  Kaittern  SaudHtonc  aud  the  Keweenaw  SerieM  on  Ke- 
weenaw Point,  Lake  SuiH^rior,  by  K.  I).  Irving  aud  T.  (.'.  Chauilierlin .  1885.  8".  124  pp.  17  pl. 
Prii-e  15  cent  A. 

24.  Litft  of  Marino  MoUuMca.  coui])riHiug  the  Quatenary  F'oahIIh  and  recent  fonux  fnmi  American 
L<M:alitif.s  between  <U\^c  IIatter<iH  aud  (.'ape  ]t<N|ue,  incluiliug  the  ^rmudaa.  by  William  Ilealy  Dall. 
1885.    8^5.     336  pp.     Price  25  eents. 

25.  The  I*reHent  Technu-al  ('ouditiou  of  tbe  St<^'l  IiuluHtry  of  the  Uuitetl  Stati^H,  by  PhineaH  Jtarues. 
1885.    8^.    85  pp.     Price  10  c«utH. 

2fi.  (?opiM^r  Smelting,  by  Henry  M.  H<i  wo.     1885.    8'.     107  pp.    Pric-e  10  i-^nitH. 

27.  UeiM»rt  of  wtirk  doui*  in  the  Diviitiou  of  ChcmiHtrj'  and  PhysicH.  uuiinly  during  the  fiHe^l  year 
1884-'85.     1886.    8°.    80  pp.     Price  10  ccnta. 

28.  The  (iabbrus  and  A»Aociated  Hornblende  RiN-krt  iM-curriug  in  the  neighborluMMl  of  naltinii>re, 
Md..  by  Ge«)rge  Huntington  WillianiH.    1886.    8^.    78  pp.    4  pl.     Price  10  ceutn. 

29.  On  tlu«  Frenh- water  InvcrtobrateH  «»f  the  North  American  Jurannic,  by  CharloK  A.  White.  1886. 
8-.    41pp.      4  i»l.     Price  5  cents. 

30.  S4!Cond  Contribution  to  the  Studies  on  the.  (Cambrian  FaunaH  of  North  America,  by  Charlea  Doo- 
littlo  Walcott.     1886.    8^.    369  pp.    33  pl.     Price  25  cents. 

31.  Systematic  Ileview  of  our  I*reHont  Knowknlge  of  F'oHitil  Insei'tM,  including  MyriajKNlH  and  Arach- 
nidrt.  by  Samuel  Hubbard  Si-uddi-r.     1886.    8^.     128  ]ip.     Price  15  rents. 

32.  Lists  aud  AnatyMes  of  the  Mineral  Springs  of  the  Unitetl  Stat^is;  a  Preliminary  Study,  by  Albert 
C.  Pwile.     1886.    83.     235  pp.     Price  20  cents. 

33.  Notes  on  the  Geohigy  of  Northern  (?alifornia,  by  J.  S.  Diller.     18x6.    8-.    23  jip.     Price  5  cents. 

34.  On  the  n'lation  of  tho  Laramie  MoUusean  Fauna  to  that  of  the  Hucce<*ding  Fresh  water  Kocene 
aud  other  groups,  by  Charles  A.  Wuite.     1886.     8^.     54  i»]».     5  pl.     Price  10  rents. 

35.  Physical  Properties  «»f  the  Irou-Carbun>ts.  by  Carl  liarus  and  Vincent  Stnnihal.  1886.  8°.  62 
pp.    Price  10  cents. 

36.  Sulwidcnc^  of  Fine  Solid  Particles  in  Li«iuids,  by  Carl  Rams.    1886.    8''.    58  pp.     Price  10  cents. 

37.  TyiM«s  of  tin?  Laraiuii*  Flora,  by  Li-ster  F.  Wanl.     1887.    8^.    3.'>4  pp.    57  pl.     Price  25  cents. 

38.  Peridotiteof  Klliott  ('ouuty.  Kentucky,  by  J.  S.  Diller.     1887.    HP.    31pp.     1  pl.     Price  5  ci^ita. 
30.  The  rpiMT  rM*iu'heH  and  Di^ltas  of  the  Glacial  Lake  Agassiz,  by  Warn«n  Upham.     1887.     8"^.    H4 

pp.     1  pl.     I*rice  10  lentH. 

40.  Cluinges  in  Kivor  Courses  in  Washington  Territory  due  to  (tlachitiou,  by  Bailey  Willis.  1887. 
8°.     10  pp.    4  pl.     Priee  5  centji. 

41.  On  the  Fi»8sil  Faunas  of  the  T'pimt  Devonian  tint  Genesee  .Section.  New  York,  by  Henry  8. 
AVilliams.     1887.     8^.     121pp.    4  pl.     lYice  15  cents. 

42.  !!e]M»rt  of  work  dtuut  in  the  Division  of  Chemistry  aud  Physics,  mainly  during  the  liscal  j'oar 
1H85.'86.     F.  W.  Clarke,  chief  chemist.     1887.     8^.     152  pj).     1  pi.     Priee  15  cents. 

43.  Tertiary  and  Cret;i<'eous  Strata  of  IIm'  TuscahMiha,  Tombigl)ce,  and  Alal>ama  Uivers,  by  Kuj^ene 
A.  Smith  and  Lawrence  <.\  Johns<in.     1887.    8"'.    18'.l  p]i.    21  pl.     Price  15  cents. 

44.  Itibliography  of  North  Ameriean  Geology  for  188<;,  by  Nelson  H.  Darton.  1887.  8?.  35  pp. 
Priee  5  i-ents. 

45.  Tlio  Presviit  Comlition  of  KuowK^dge  of  the  <;e<i]ogy  of  Texas,  by  KolM>rt  T.  Hill.  1887.  8».  04 
pp.    ]*riee  10  cents. 

46.  Natunt  anil  Origin  of  Deposits  of  Phosphate  of  Lime,  by  U.  A.  F.  Peuruse,  jr.,  with  au  Intro* 
dnf*timi  bv  V.  S.  Hlinh*r.     18KH.     MO.      in  no.      l>rii>i>  l.'i  .-..iitu 


IV  ADVEKTISKMENT. 

47.  Analyst's  of  Waters  of  tin*  Vfllowstoiu*  Natitmal  Park,  witli  an  Ar<!Ounl  of  tin*  ^riMliotls  of 
Analysis  oniploytMl,  by  Vrank  Austin  (ioodi  nna.Ijinus  Kdwanl  WhitticM.  UM.  8'>.  S4  pp.  Price 
10  cont4«.  - 

4K  On  tlic  Form  and  Pojfition  of  tin-  S»'a  L«'v«I,  hy  liolxrt  Simpson  \V»»oilwiinl.     1JW8.     8=.     S8  pp." 
I'riro  10  fonts. 

4».  Lntituil«'s  ami  T^niintutlos  of  (.'i-rtain  Points  in  Missouri.  Kansas.  an«l  N«»w  M(*xt<'0.  I»y  Robert 
Simpson  WixMlwanl,     18SJ).    8"^     133  pp.     J*rir»t  !.'•  riMits. 

r»0.  Formulas  ami  Tables  to  f;u-ilitatt>  tb*-  Constnirtion  and  V.*o  of  Ma]»s,  by  Kob«>rt  SinipHon  WikkI 
ward.    1889.    H"*.    124  pp.     Pricir  !.'» t«n1h. 

51.  On  Tuv<-rtobrat<'  Fossils  from  tho  Tacilir  Coast,  by  rharU's  Abiatbar  \Vhit«-.     18*®.     b^.     102  pp. 

14  i»l.    riiri'  1.')  irnls. 

M.  Subai'rial  iK-cayof  K<K>ks  ami  Origin  of  t bo  U<il  Odor  of  (V-rtain  Formations,  by  Innud  <%H>k 
llusstdl.     188».     8".     «.>pp.     r»pl.     I'rin- lOrrnts. 
W.  Tbc  Gei>b»;:y  of  N'autmkft.  by  Nathaniel  Soutb^iato  .Sbab-r.    iJviU.    8^.    .'>5  pp.     10  pi.     Price  10 

rontH. 
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LRTTKR  OF  TRANSMITTAL. 


Department  of  the  Inteeior, 

U.  S.  Geological  Survey, 
WaMngton,  D.  C,  Janttary  i,  1S9J9. 

Sir:  111  a(?cordaiice  with  establishid  usage,  this  bulletin,  like  ite 
predecessors,  bulletins  9,  27,  42,  55,  60,  04,  and  78,  contains  a  recoi'd 
of  work  done  in  the  division  of  chemistiy  and  physics  during  a  fiscal 
year.  It  is,  however,  incomplete  in  certain  respects;  for  unfinished 
investigations  are  not  described,  and  the  larger  researches  are  reserved 
for  indeiKjndent  publication.  The  physical  studies  of  Dr.  Bainis,  for 
example,  and  the  work  of  Dr.  Chatiird  upon  the  Florida  phosphates, 
will  appear  in  separate  form;  and  many  airalyses  of  value  which  have' 
been  made  in  the  chemical  laboratory  are  to  be  published  in  tlie  geo- 
logical reports  with  which  they  properly  belong.  The  bulletin,  how- 
ever, in  spite  of  omissions,  gives  a  fair  idea  of  the  range  and  variety  of 
work  done  in  the  chemical  laboratory. 

F.  W.  Clarke, 

Chief  Chetnist. 

Hon.  J.  W.  Powell, 

DirecUp^r. 
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WORK  DONE  IN  THE  DIVISION  OF  CHEMISTRY  AND 

PHYSICS  IN  1890-'01. 


ON    THE    CONSTITUTION     OF    CERXAIN     MICAS,   VERMICULITES, 

AND    CHLORITES. 


By  F.  W.  Clarke  and  E.  A.  Schneider. 


Ill  a  previous  paper  upon  the  constitution  of  the  silicates,^  we  sought 
to  establish  some  new  lines  of  attack  upon  the  problem,  especially  with 
reference  to  the  mica  and  chlorite  groups.  Tlie  present  communication 
is  to  be  regarded  as  a  continuation  of  the  same  research,  and  by  essen- 
tially the  same  methods;  althou^i^h  in  some  instances  the  experiments 
have  be«n  less  elaborate,  when  elaborateness  seemed  to  bo  unnecessaiy. 
Throughout  the  investigation  the  fundamental  hypothesis  that  the 
minerals  studied  are  substitution  derivatives  of  normal  salts  has  kept 
steadily  in  view;  and,  as  we  believe,  it  has  been  amply  Justified. 

Of  the  so-called  vermiculites,  two  only,  jeft'erisitij  and  kerrite,  were 
considered  in  our  former  paper;  and  these  were  shown  to  be  trihydrated 
micas,  in  which  the  original  alkalies  had  been  replaced  by  hydrogen. 
To  these  examples  we  now  add  sev(»ral  others';  of  which  two  varieties 
atford  excellent  checks  upon  the  earlier  work.  The  two  minerals  in 
question  are  an  altered  biotit^i  fiom  the  zircon  mine  in  TTenderson 
county,  N.  C,  and  the  protovenniculite.  from  Magnet  cove,  Arkansas, 
described  some  years  ago  by  Kcuiig.  The  analyses,  with  itemized 
water  determinations,  are  as  follows: 
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The  ajialysirt  of  protov^^nniculite  aj^n»es  with  that  of  Koni^  as  well  as 
could  be  (»xpect^l,  but  is  <*ari'iecl  out  somewhat  more  in  detail.  In  its 
api>earauce  the  mineral  was  dark  brown,  broa<lly  foliated,  niueli  de- 
composed, and  very  brittle.  lh»l*ore  tlie  blowpipe  it  exfoliates  and  fuses 
easily.  The  Henderson  county  mica  was  also  brown,  brittle,  and  de- 
composed, exfoliating  when  heated  and  liising  at  the  edges.  Both 
minerals  were  examined  optically  by  Mr.  Wahlemar  Lindgren.  The 
inot^vermiculiti'-  he  describes  as  **yellowisli,  containing  in  arborescent 
forms  between  the  plates  a  gnnit  deal  of  a  d(^ep  yellow  or  reddish  sub- 
stance, i)robably  hydroxide  of  iron.  Angle  of  optical  axes  larger  than 
usual.  Slight  i)leochroism ;  thicker  plates  lemain  light  between  crossed 
nicols.'^  Of  the  Henderson  county  mica  he  says — "contains  no  tita- 
nium mineral,  (\mtains  a  few  grains  of  a  colorless,  strongly  double- 
refracting  mineral  of  uncertain  nature,  [mssibly  zircon.  Plates  ne^irly 
dark  between  crossed  iiicols.  Angle  of  optical  axes  small,  but  dis- 
tinctly obsiTved."  In  the  material  selected  for  an.alysis  the  impurities 
note<l  by  Lindgren  were,  so  far  jus  possible,  removed. 

The  comimsition  of  each  mineral  reduces  quite  easily,  in  accordance 
with  the  methods  folio we<l  in  our  l'ornu»r  work,  to  a  mixture  of  simple 
isomorphous  types.  The  only  uncertainties  ai)pear  to  be  in  connection 
with  the  loosely  combined  water,  whirh  is  driven  off  below  300^.  In 
the  Henderson  county  mica  we  have  the  molecules 

/SiO,      MkK         ySiO^.     H:,         ./8iO<      Mj:H        /^V^c 
Al— SiO^      MjrII    Al— SiO,      II:;    F»-— SiO,   .M«H    Fe— O^*  ^ 
\SiO.      Al  \Si()4-:H;,  ,Si()^    -Fi-  \SiO4LTn3 

in  the  ratio  8 : 1 :  3i :  .'5.  The  hM)sely  combined  water  is  in  the  proper 
amount  to  monohydrate  the  four  molecules;  but  its  actual  distribution 
ia  uncertain.  In  the  subjoined  table  monohydration  is  provisionally 
assumed.    In  the  x)rotovermiculite  we  have  the  three  molecules 

Al~8i04 :.  H,       Al-0>^^*^  Ke-0>^^^ 

\8i04^Ii,         \8i04'EEIIa  \si04::::Ai 
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each  plus  thrtM?  laolcrules  of  water,  in  the  ratio  11: 0:9.  As  in  the  case 
of  jefferisite  ami  ktuTite,  the  three  molecuU'S  of  loosely  combined  water 
are  unlike,  two  being  given  oft'  over  sulphuric  acid  and  the  third  re- 
tained rather  more  tenaciously. 

Reducing  the  original  analysis  to  100  per  cent,  uniting  all  similar 
oxides  to  similar  tyi>e,  reckoning  FeO  as  MgO,  NaaO  as  K2O,  TiO^  as 
SiOj,  etc.,  we  get  the  following  comparison  between  observation  and 
theory : 


Ilendvrsuii  county. !  Protovi^nnicnllte. 


SiO,, 

A1,0, 

Fe,0, 

MgO 

K^) 

U^O.  vsHcutial  . 
HfO.  hydration 


!   Found. 

I 

:t9-70 

14  12 

1311 

16-32 

617 

4-83 

5-75 


Calc.        Found. 


39-90 
14-2r> 
13-15  I 
17-08  i 
617 
4-87  '■ 
4-58 


34  10  ■ 
14-52 
7-72 
22-41 


Calr. 

:w-i« 

14-78 

7-20 

22-79 


10000 


10000 


• 

6-43 
15-82 

5-40 
15-65 

100-00 

100-00 

These  results,  taken  in  connection  with  our  work  on  jefterisite  and 
kerrite,  and  with  the  mica  theory  ui)on  which  all  our  formulie  are  based, 
are  exceedingly  suggestive.  Kerrite  is  essentially  a  trihydrated  hydro- 
phlogopite.  Protovermiculite  is  the  same  substance,  commingled  with 
a  trihydrated  hydroclintonit^,  in  the  ratio  1 : 1  very  nearly.  Jeflferis- 
ite  is  a  similar  mixture  of  hydrobiotite  and  hydroclintonite,  also 
trihydrat^,  and  in  the  ratio  1 : 1.  The  II(»nderson  county  mica  is 
essentially  a  biotite,  about  half  way  transformed  into  a  vermieulite, 
and  is  int<».resting  as  a  transition  product.  The  hydration  of  its  several 
iulmixed  molecules  is  naturally  uncertain.  At  an  early  date  we  hope 
to  imitate  exi)erimentally  the  i)rocess  by  which  a  micra  becomes  trans- 
formed into  its  corresponding  vermieulite. 

But  although  the  above-named  minerals  appear  to  be  very  simple  in 
their  structure  and  relationshix)S,  a  like  simplicity  does  not  charsicti^ize 
all  of  the  veriniculites.  In  some  members  of  the  group  there  seem  to 
be  a  small  admixture  of  chloritic  molecules,  and  it  is  even  probable 
that  many  intermediate  stages  between  mica  and  chlorit<3  may  exist. 
As  bearing  upon  this  (|uestion  we  have  a  series  of  vermiculitic  minerals 
from  Chester  and  Delaware  counties,  lVnnsylvania,8omeof  wliich  have 
already  been  studied  by  ('ook(»,  (looch,  Leeds,  and  others,  wliile  some 
h.T,ve  escaped  examination  hitherto.  To  begin  with,  we  may  consider 
the  hallite,  from  Nottingham,  Chester  County,  and  the  vermiculites 
from  Lenni  (not  Lerni),  Delaware  ('ounty.  The  hallite,  received 
through  the  kindness  of  Mr.  W.  W.  .I(»fteris,  was  dark  bluish  green, 
and  agreed  i)erfectly  with  the  ])ublished  descriptions.  The  Lenni  min- 
eral, x)artly  from  the  collection  of  the  late  Isaiic  Lea,  and  x>artly  gath- 
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ered  in  the  iield  by  one  of  us,  is  re])re.sented  bysi»veral  varieties,  wLich 
in  a  large  series  of  specinn^us  are  s<h»u  to  sluulc  into  each  other.  Three 
varieties  were  <^\.ainined:  one,  silver  white,  resembling  outwardly  an 
ordinary  mica;  a  seeond,  bronzy  brown,  like  jefferisite;  and  the  third, 
dark  green,  simihir  to  clinoelilore.  All  four  substances  were  examined 
microscopically  by  Mr.  Lindgren,  who  rejiorts  as  follows: 

A.    IIAL.LITK. 

Cyorresi)onds  exactly  to  Cooke's  descrijition.*  Contains  spear-shaped 
rhombic  or  more  rarely  hexagonal  inclusions  of  a  dark  brown  mineral 
distributed  along  lines  cutting  each  other  at  angles  of  (lO^  and  120°. 
Asterism  apparently  uniaxiiiK  although  the  plates  sometimes  show  slight 
double  refraction  between  crossed  ni<?ols. 

H.   WHITE   LENM. 

Silvery  luster  iu  large  fragments.  Thin  foils  colorless,  thicker  yel- 
lowish and  yellowish  brown.  Substance  pure;  no  inclusions^  except 
small  crystals  of  feldspar  ( !)  onc<*.  observed.  Thin  lamelhe  very  faintly 
double  refracting,  in  streaks  and  ])atches.  Interference  figure  a  eross, 
not  dissolved.    Crossing  lines  on  surface*  marked  quite  well. 

G.   UKOWN  LENNI. 

Brownish  yellow,  similar  to  biotite.  Hexagonal  line  system  not 
very  marked.  Thin  plates  yellowish  to  dee])  yellowish  brown.  Sub- 
stance piu*e,  except  containing  in  small  foils  and  arborescent  forms 
some  Fe2  O.i.  Thicker  i>lates  do  not  extinguish  in  any  position  between 
ci*ossed  nicols.     Angle  of  optical  axes  very  small. 

1).   (JREEN   LKNNI. 

Thin  lamella*  colorless,  thictkcr  light  to  deep  green.  No  inclusions. 
Thin  lamelhe  faintly  double  refracting;  in  thicker  plates  the  cross  is 
dissolved  into  distinct  hyi^erbolas.  Does  not  get  dark  in  any  position 
between  cn»ssed  nicols.  Pleochroism  notable  in  sections  oblique  to  the 
cleavage  ])lane.  Fibers  d<^ep  gn-.en  when  parallel  to  the  principal 
l)lan<^  of  the  microsco]»e,  light  green  when  perpendicular  to  it.  No  line 
systems  noted  on  the  surhiee. 

lT])on  analysis,  the  four  minerals  gav(^  the  subjoined  I'esults,  with 
th(»  water  determinations  itemized  as  usual : 
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• 

In  these  analyses  we  at  once  Bee  that  the  i-ombined  water  is  mostly 
in  excesH  of  the  cryHtalliue  water,  aud  tliat  the  fornmlft:  deduced  iuu»t 
be  corr^pondingly  modified.    The  molecular  ratiufl  are  as  follows : 


In  order  to  learn  «oniethiiig  aa  to  tli«  dUtrihiition  of  the  hydroxyl 
indicated  by  these  ratio»,  ri'sort  wjis  had  to  the  process  of  heating  in 
dry,  gaseous,  hydrochloric  acid,  as  described  in  our  former  pai>er. 
From  this  test,  however,  the  brown  Lenni  vorntieiilUe  was  omitted,  as 
being  intermediate  in  its  charitct«r  between  the  white  and  the  green. 
Each  experiment  was  made  at  the  temi>eratnre  .1830-4X2°. 


ill  UrOII  . . 


Here  it  is  assumed,  on  the  grounds  of  onr  former  work,  that  the 
magnesia  rendered  Holnble  by  gaseous  UGI  is  jtri^scnt  as  MgOH. 
Representing  this  by  the  syndwl  It',  the  three  vermitnilites  give  the 
following  empirioal  fonuulje: 

H»llit« R"'™R"i«R'»,H,o,„(HiO,j«,0^       215  a.i. 

White  Leniii R'"«-K"mJ{',.wH™.  (8iO.)w40a„        TrfU  aq. 

Gtoon R"',„R"i«H'i6iHm  (SiOOuiO*.,       366  uq. 
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These  reclure  at  cure,  sub joet  to  small  uueertainties  as  to  liygrosoopic* 
water,  to  mixtures  of  molecules  of  the  hydroclintonite  and  hydn)-phlo^- 
opite  types,  with  small  amounts  of  chloritic  compounds  Mg(Si04)2 
(M{fOH)6  and  Mg2(Si04)2H4.     Upon  this  basis  the  three  minerals  be- 


come: 


Molct'uIt'A. 


HaUiU* Al(Si04)3Mgr,H3         3  aq. 

A103MgSi04H:, 

Mg(Si04),(MK0H)« 

Mg,(Si04),H4 

White  Leiiui Al(Si04)3Mgill3         3  iu\ 

AlOiMgSiO^Ha 
Mg(Si04)v(Mg()H)« 

GrtMiii  Lcnui Al(8i04):jMg3H:»         3  in\ . 

A10,MgSi04H3 
Mg(Si04)KMgOH)6 


< 

18 
3 
2 
(> 
5 
1 
4 
8 
1 


The  actual  ratios  observed  were  slightly  more  complex,  but  the  fore-  • 
going  expressions  siccord  well  with  the  analyses.    Here,  as  previously, 
we  may  reduce  the  analyses  to  typical  form  and  KM)  per  cent,  reck  cu- 
ing Fe203  as  AI2O3,  etc.    The  comparison  is  as  follows : 

Analifgta  rt^uced. 


,  A(nallite). !  B  (Whit«). '  I)  (Green). 


SiO,. 
AM), 
MgO. 
H»0.. 

Aq... 


36-93 

37-56 

30-33 

16-13 

14-92 

16-83 

31-58 

30*4 1 

20-44 

11-34 

8-86 

10-25 

102 

9  25 

6-84 

MjirOiii  MkOU. 


100-00 

sou 


100-00 

6-:tt) 


100-00  ! 


6-57 


» 


Caiculated. 


A. 


SiO,  . 
Al,(), 
M-O. 

n,o . 

Aq.. 


I 


36-47 

31-75 
11-27 


U. 

38- 11 
14-25 

8-92 


I). 


I 


MgO  in  MgOn 


4-6B 

8-23 

100-00 
H-I»3 

100-00 
6- 10 

36-61 
16-97  I 
29-95  ; 
10-47  ■ 
600  J 


100-00  ! 
6-60 


When  we  consider  the  nature  of  the  vermiculites,  as  products  of 
alteration,  the  agriH^mont  hen%  shown  is  fully  as  close  jis  c^uld  l>e 
expected.  Many  well  crystallized  minerals,  fresh  and  unaltered,  are 
less  simply  inteii>reted. 

On  the  10th  of  February,  18in,  Prof.  Tsclu^rmak  reiwl  bi*.foi-e  the  Vi- 
enna  A<'ademy  a  paper  on  the  chlorite  group,'  in  which  he  i^eferred 

'Sitziiu^Hb.  Wien.  Akad.,  1891,  vol.  loo,  p.  :il. 
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Mg4(Si04)2 

Cblorites. 
Mg3(Si04),K', 
Mga(Si04)2R'4 
Mg  (Si04)»R'« 
Mg 

\Mg/ 


'\Si04=R', 


certain  veniik*ulit.os  to  that  class  of  ininerals.  He  also  put  forth  some 
views  concerning  the  constitution  of  the  chlorites,  which,  however,  we 
can  not  discuss  in  the  present  communication. 

One  fundamental  molecule,  regarded  by  Tschermak  as  a  constituent 
of  most  chlorites,  we  may  adopt  for  present  purposes,  under  slightly 
different  structural  form  from  his.  This  is  the  "  amesite  substance," 
SiAl2Mg2H409,  written  by  Tschermak  SiAlaHjOTlMgOH),.  In  default 
of  experimental  evidence  this  may  be  transformed  into  OMg2Si04 
( AlllaOj)^,  when  it  becomes  i)art  of  a  natural  chloritic  series  parallel 
with  the  miccis,  thus: 

Noniinl  orthuHilicato AIi(Si04)3 

Whence  we  derive —  Micaa. 

Al3(Si04)3KS 

Ala(Si04)3K'ri 

Al  (Si04)3R'» 

Al— O/^ 
\Si04=HR', 

• 

In  other  words,  the ''amesito  substance'^  in  our  chlorite  series  is  the 
basic  equivalent  of  the  clintonite  molecule  among  the  micas,  and  is 
ai)plicable  to  the  solution  of  certain  obscure  problems.  Some  of  the 
vermiculitos,  as  Tschermak  suggests,  are  probably  chlorites,  and  two 
examples  have  come  under  our  notitre  in  which  this  view  is  partly  sus- 
tained. Both  were  originally  received  from  Mr.  Jefferis;  one  from  the 
corundum  mine  at  Newlin,  Chester  county,  Pa.,  and  the  other  from  Mid- 
dletown,  Delaware  county,  in  the  same  state.  The  Newlin  mineral 
was  dull  green,  and  much  nwembled  c^ulsageeite  lK)th  outwardly  and 
optically.  The  Middletown  vermiculite  was  bright  golden  yellow; 
strongly  exfoliating  before  the  blowpipe  and  fusibhj  on  the  edges.  It 
was  found  upon  the  farm  of  Mr.  James  Painter,  whence  Mr.  Jefferis 
named  it  provisionally  ^'•painterite,^  a  name  which  seems  also  to  have 
been  applied. to  a  peculiar  brownish,  waxy,  feldspathic  matrix  in  which 
the  broad  golden  laminse  were  imbedded.  A  second  sample  of  it  was 
later  collected  by  one  of  us.  According  to  an  optical  examination  by 
Mr.  Ijiiidgn»n,  the  matrix  of  the  "  painterite''  is  a  mixture  of  plagioi;lase 
feldspar,  probably  labnwlorite,  with  seri)entine.  Concerning  the  three 
vermiculites  he  makes  the  following  notes: 

A.   FROM  NEWLIN. 

• 

Mexagonal  surAice  marking  quite  distinct.  Bluish  green.  In  thin 
lamellie  colorless  to  pale  bluish  green.  Substance  pure.  The  green- 
ish color  is  distributed  sonu»what  unevenly  through  the  mineral.  Axial 
angle  unusually  large,  being  at  least  25^. 

B.  *'paintp::rite"  received  from  jefferis. 

Yellowish  brown.  Strong  hexagonal  marking  on  the  surface.  Thin 
lamelhe  colored  yellowish  by  numerous  interpositions  of  a  very  finely 
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distributed  substance,  probably  hydroxide  of  iron.  Even  thin  foil*  s 
slight  double  refraction  between  crosse^l  nicjols,  and  <lo  not  exting 
in  any  iwsition.    Angle  of  optical  axes  small  but  distinct. 


"  a 


O.   '^PAINTERITK"  (JOLLECTBD  BY   BOHNEIDER. 

Surface  marking  quite  distinct.    Contains  a  great  number  of  s 
foils  of  Fe/):,,  and  also  some  yellowish,  finely  divided  substance, 
enough  materially  to  aftect  the  analysis.    Otherwise  like  B.    Ana 
as  follows:    A,  Newlin;  B,  painterite  from  Jefferis;  C,  paiuteriU 
lecte.d  by  Schneider;  1),  matrix  of  painterite. 


Sio, :a-2:« 

TiO,. 
A  1,0, 
CYjOi 
Fo,0, 
FoO. 
MnO. 
NiO  . 

MgO 31-3<J 

CaO 

K,0 


A. 


I  <v« 


17-52 
014 
4-TO 
V2i> 
0-20 
0-33 


K. 

33-95 
traep 
12-52 

I>. 

t  rat'o 
11-64 

52-47 
none 
21-72 

3-78  i       4-40 
0-20         0-20 

1-23 
0'17 

014 

31-32 

0-07 


0-23 
30-56 
uont' 


H,0, 105^ 

H,(),  2503-300=- 
H,0.  ignition . 


1-08 
0-40 


1-64 
1-0:1 


1-56 


I 


9-26  i 
3-23  j 
0.03 
Na^O 509  . 


1-14  ; 


0-59  1 

1215  '•  •15-75  i     16-40         4*74 


100  31      l(K)-43  :   100'47       99-70 


Upon  treating  the  three  vermi(»ulites  with  gaseous  hydrocbloric 
at  3830-4120,  the  following  results  were  obtained  : 


j  I{oiin»  Lr^ateil 

j  RjOg  r«iiiov«Ml 

.  MrO  r»»mi>ve<l 

'  Mol<*ciilar  nttio  Mjj:OH 

i 

The  molecular  ratios  arc : 


A. 

B. 

c. 

8 

124 
HO 

19 

1-09 

•78 

5-86 

8-26 

9-56 

-146 

-207 

'239 

SiO, . 

I  RO. 
11,0 
Aq. 


A. 


-:»2<) 

-202 
-808  . 
•075  i 
•081)  ' 


IJ. 


C. 

-581 

•506 

138 

'150 

789 

•770 

875 

•914 

148 

•lift 
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lu  these  examples  the  water  ( Aq.)  expelled  below  300'^  is  so  small  in 
amount  that  it  may  be  left  out  of  consideration.  Part  of  it  undoubtedly 
represents  hydrated  molecules,  which,  however,  are  relatively  so  few 
in  number  that  they  may  be  for  present  purposes  disregarded. 

From  the  remaining  ratios,  writing  MgOH  as  R',  the  subjoined  em- 
pirical formula  are  directly  derived : 

NewUn: K'-kh  R'W  R'i46  H,i04  (8104)520  O^m. 

"Painterite"  B R"  ,7«  R"fw«  R'lwr  H.m,  (Si04)ft8i  O709. 

"Painterite"  C R  "300  R"mi  R'«9  H,«»  (SiO,W  0t«. 

Reduced  to  structural  form,  these  give  less  satisfactory  results  than 
the  previously  considered  vermiculites.  The  Newlin  mineral  may  be 
regarded  as  nearly  a  hydroclintonite,  A102Mg3i04H3,  with  an  ^mix- 
ture of  an  amesitelike  compound,  Mg20Si04(MgOH)2,  in  the  ratio  4:1. 
In  regality  the  mixture  is  more  complicated  and  must  contain  other 
molecules.  The  "painterite"  0  is  wholly  chloritic,  containing  the  ame- 
site  molecule  Mg20Si04(  AlHsOa)!,  with  the  molecules  Mg(Si04)2(MgOH)c 
and  Mg(Si04)2H6,  in  the  ratio  8:2:9.  These  compare  with  the  actual 
analyses,  reduced  to  typical  form  and  100  per  cent,  thus: 


NewUn. 


rainterito." 


Found. 

C«U',. 

Found. 

3503 
l«-22 
31-77 
l«-98 

82-42 
21-39 
33-67 
12-e2 

31-57 
21-47 
33-89 
13-27 

100-00 
609 

100-00 
8-42 

10000 
8-56 

Cftlo. 

35-69 
16-18 
30-84 
17-44 


The  ^^painterite"  B  reduces  less  easily,  but  satisfies  all  the  required 
conditions.  It  is  like  G,  but  contains  other  chloritic  molecules  in  some- 
what complex  ratios.  It  must  be  remembered  that  all  these  minerals 
are  mixturesy  and  the  fact  that  they  are  reducible  at  all  to  simple  ex- 
pressions is  a  strong  point  in  favor  of  the  theory  adopted  for  the  chlo- 
rites  and  micas  in  general. 

A  very  interesting  example  of  the  way  in  which  the  chloritic  vermic- 
ulites  approach  the  serpentines  in  composition  and  character  has  been 
furnished  us  by  Mr.  Gr.  P.  Merrill,  of  the  U.  S.  National  Museum.  It 
was  found  by  him  at  Old  Wolf  quarry.  Chestnut  hill,' Easton,  Pa.,  and 
is  described  by  him  as  follows: 

It  ooooTs  in  the  form  of  bright  yeUowish  green  inelastic  scales  of  aU  sizes  np  to 
an  inch  in  diameter,  associated  with  a  compact  tromolite  rock,  which  is  here  quar- 
ried and  pulverized  for  nse  as  a  filler  in  paper  manufactnre.  The  character  of  the 
rock  is  greatly  varied,  but  at  the  quarry  opening  the  prevailing  material  is  tremo- 
lite,  more  or  less  altered  into  serpentine,  the  vermiculite  and  other  secondary  prod- 
ucts including  caloite  in  both  fibrous  and  granular  forms. 
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The  vermicalite,  although  ocoarring  iu  plates  of  conBidurable  thickneu,  readily 
separable  into  thin  foliip,  never,  so  far  as  observed,  shows  good  crystal  outlinM. 
Optically  it  is  biaxial  and  negative,  though  the  axial  angle  is  smalls  basal  plates  in 
the  thin  section  showing  a  black  cros)<,  which  scarcely  opeuH  at  all  during  the  revo- 
Intion  of  the  stage.  Cleavage  ])lates  a  millimeter  or  more  in  thickness  show  plainly 
the  biaxial  character,  though  the  figure  is  somewhat  distorted.     Dispersion,  p  <  r. 

The  surface  of  the  plates  is  at  tiuioH  plainly  marked  by  sharp  lines  crossing  si 
angles  of  60'  and  120  ,  and  along  which  the  mineral  frequently  separates  readily. 
Before  the  blowpijie  the  mineral  exfoliates  and  fuses  readily  on  the  edges  to  a  thin 
glass. 

AiM'^rding  to  Mr.  Merrill  this  iiiiucral  is  sometimes  seeu  iu  cabinets 
lal>eled  '^talc;''  and,  iiideeil,  in  its  appearance  it  resembles  lK>th  talc 
and  serpentine.  Ui)on  analysis  the  following  results  were  obtained, 
the  i)ercentage  of  K2O  representing  two  ideutical  det^rmiuatious: 


SiO, 

A1,0, 

■  Fe,0, 

MgO 

K,0 

Na,0 

n,().  105' 

UtO.iKuition  . 


Analysio. 
43-71 

aw 

0-90 
38-58 
2'22 
013 
0-46 
009 
10-7J) 


Molccu-  ! 
lar  ration.! 


100-38 


•728 
-a'l5 
•006  ; 
•964  i 
■023^ 
•002 


■5M 


Treated  with  dry,  gaseous  H(n  at  ;iH;P-412^  for  16^  hours,  4-36  per 
cent  of  magnesia  became  soluble,  corresponding  in  molex^olar  ratio  to 
109  mol.  MgOH.  Henc^e  the  mineral,  although  resembling  serpeutiue 
iu  general  composition,  diflers  from  the  latter  in  its  proiK)rtiou  of  this 
molecular  group. 

Upon  treatment  with  aqueous  HCl,  of  spciritic  gravity  1*12,  a  small 
portion  remained  imdecjomposed.  Ten  grammes  of  the  mineral  were 
therefore  digesti*d  with  the  acid  for  three  days  on  the  wat<*r  bath,  and  the 
residue  was  afterwards  boiled  out  with  a  solution  of  sodium  carbonate 
to  remove  liberated  silica.  The  remaining  residue,  amounting  to  3*10 
per  cent  of  the  original  material,  was  then  analyzed  separately  and 
found  to  contain — 

SiO, 64-53 

AI2O3,  FojO, 2-08 

MgO 33-04 

99-60 

All  the  potash  went  into  solution;  whence  it  seems  probable  that  no 
muscovite  was  present.  The  ratios  of  the  insoluble  residue  agree  very 
closely  with  those  of  t^lc,  and  w^e  may  therefore  assume  that  mineral 
to  be  present  as  an  impurity.    Deducting  from  the  molecqli^*  T^tiOff 


SiSS>trl  CONSTITUTION   OF  MICA6,    ETC.  21 

given  above  the  quantity  of  talc  indicated  by  experiment,  we  get  for 
the  emi>irical  formula  of  the  mineral  the  expression — 

Al82K5oMg938Hn7o(Si04)e85028i , 

which  becomes,  if  the  excess  of  oxygen  is  regarded  as  hydroxyl,  with 
(MgOH)i,«  as  observed, 

Mg829Kr,oH8«9(MgOH)io9(AlH,02)82(OH)9. 

The  small  excess  of  hydroxyl  is  probably  due  to  undistributed  errors 
of  analysis,  and  may  be  added  to  the  MgOIT,  bringing  the  latter  to  118 
and  reducing  the  Mg  to  820.  Then,  generalizing,  by  uniting  all  the 
univalent  groups  and  atoms,  we  get  as  an  ultimate  formula — 

which  equals,  almost  exixctly, 

125  Mg,(Si04)2Tl'2  +  223  Mg2(Si04)aR'4, 

a  result  in  accordance  with  our  serpentine-chlorite  theory.  The  distri- 
bution of  the  several  components  of  R'  is,  however,  not  clear  and 
remains  to  be  ascertained.  No  other  discussion  of  the  analysis  appears 
to  give  as  satisfactory  results  as  this,  and  we  have  tried  several  meth* 
ods  of  reduction,  representing  various  hypotheses. 

One  other  mineral  examined  during  this  investigation  remains  to  be 
noticed,  a  pale  yellowish  green  mica  collected  by  Mr.  G.  P.  Merrill  at 
a  granite  ([uarry  in  Auburn,  Me.,  near  Where  the  Maine  Central  rail- 
road crosses  the  Androscoggin  river.  It  occurs  in  direct  contact  with 
ordinary,  broadly  foliated  nuiscovite,  sometimes  forming  marginal 
growths  about  the  i>lates  of  the  latter  mineral,  like  lepidolite.  Analy- 
sis gave: 

SiOi 46-54 

AliOa 84-96 

Fe.O., 1-59 

MgO 0-32 

KaO 10-38 

Na,0 0-41 

F none. 

RAIOS*^ 0-71 

HiO,  ignition 4-72 

99-63 

This  is  the  comi>osition  of  muscovite,  which  the  mica  undoubtedly  is. 
The  case  is  interesting,  however,  as  showing  a  secondary  growth  of 
muscovite  on  muscovite,  with  a  marked  difference  in  outward  appear- 
ance between  the  two  formations. 


NEW   ANALYSES   OF   URANINITE. 


By  W.  F.  IIillebband. 


Since  the  publication  of  a  former  paper  on  the  oceuirence  of  nitrogen 
in  uraniiiite  and  on  the  eoiux)08ition  of  uraninite  in  generaP  no  advance 
has  been  made  toward  clearing  up  the  mystery  surrounding  the  compo- 
sition of  that  mineral,  although  considerable  work  has  been  done  in 
certain  directions,  some  of  which  is  of  sufficient  interest  to  be  produced 
later  in  a  separate  publication.  In  addition,  several  analyses  of  urani- 
nite have  been  made,  the  material  being  in  part  from  localities  hitherto 
unrepresented  by  analytical  data,  and  these  form  the  subject  of  the 
present  paper. 

A  first  glance  sufficed  to  show  that  the  si>ecimens  were  not  fresh  and 
that  therefore  analysis  could  throw  no  light  on  the  ultimate  composi- 
tion of  the  minei-al,  but  valuable  data  to  be  obtained  as  to  the  presence 
or  absence  of  nitrogen  and  of  the  rare  earths  fiimished  ample  excuse 
for  the  work. 

No.  la  is  a  reanalysis  of  niveuite  from  Llano  county,  Tex.,  tl^^  nia- 
terial  for  which  was  kindly  given  by  Mr.  W.  E.  Hidden.  It  agrees  in 
the  main  with  the  original  analysis  of  this  variety  by  Hidden  and  Mack- 
intosh,^ which  is  reproduced  under  i&,  and  it  confirms  the  presence  of 
nitrogen,  susi)ecte<l  but  not  proved  by  them.  A  small  remnant  of  their 
original  i>owdered  8ami)le  gave  me  0*52  per  cent  of  nitrogen.  In  a  the 
earths  appear  in  slightly  greater  total  amount  than  inh  and  they  are 
more  subdivided  into  groups  and  elements,  which  acx^ounts  fhlly  for  the 
difference  between  the  atomic  weights  of  the  metals  of  the  yttrium  group 
of  the  two  analyses.  It  was  rendered  certain  by  a  sexx)nd  test  that  a 
group  of  earths  whose  sulphates  are  insoluble  in  potassium  sulphate, 
other  than  those  of  Tli,  Zr,  and  Co,  is  present.^  A  very  satisfactory 
tui'meric-pai>er  reaction  for  zirconia  was  obtained  in  this  analysis,  as 

I  Am.  Jour.  Sci.,  3(1  ser.,  vol.  40,  p.  384;  Bull.  U.  S.  OmI.  Survey,  No.  78,  188»-'90,  p.  48. 

*  Am.  Jour.  Sci.,  Sd  ser.,  1889.  vol.  38,  p.  481. 

*  It  may  be  here  rfmorkiHl  that  the  subdivision  of  tlio  earths  into  the  gnmji*  indicAled  by  )L«,  Dl)  A 
and  ( Y,  Er)«0s  in  all  mj'  fonuer  anolysos  should  not  1>o  taken  Uto  literally.  By  the  fnrmnr  am  mf  nt 
thoMO  earths  insoluble  in  potassium  sulphate  and  by  the  latter  those  soluble  in  that 
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also  iu  that  next  following,  which  would  go  to  show  that  the  hjrpo- 
thetical  ZrOi  of  several  of  my  earlier  analyses  was  probably  in  fact 
zirconia.  The  cause  of  the  considerable  loss  shown  by  the  analysis  is 
not  known.  It  may  be  mentioned  that  nivenite  is  more  soluble  thaa 
any  uraninite  hei'ctofore  examined  by  me,  not  even  excepting  cleveite. 
One  hour  sufficed  for  complete  decomposition  in  very  dilute  sulphuric 
acid  (IH2  SO4  to  6H2O)  at  the  temperature  of  boiling  water. 


UOi 

uo, 

ThO, 

ZrO, 

CeO, 

La  group 
T  group  . 

CaO 

PbO 

HtO 

N 

SiO, 

Insoluble 

r«,Os.... 

A1,0, 

MgO.. 

Na,0  . 

Bi,0,. 

CuO.. 

MnO.. 

P.0,.. 

Afl,Os. 

V,0,.. 

W,0.. 

MoO,. 

80,... 


? 


Sp.  gr. 


I.— LUmo  county,   ,' 
Tex.  I 


a.  mile- 
brand. 


b.  Hidden 

and 
Mackin- 
tosh. 


4417 
20-89 

oa4 

0*34 

2-30 

19*46 

0-32 

1008 

1-48 

0-54 

**0.4e 

ttl-47 

0-14 


46-75 

19-89 

7-57 


:  11-22 


Il.-Ma- 

rietta, 

S.C. 


}* 


83-95 


1016 

112-54 


1.22 
0-58 


\ 


1-65 
0-20 
0-19 
2-05 
§616 
0-41 
3-58 

undet. 

nndet. 

0-20 
trace. 


trace, 
truce. 


in.— va- 

leneave 
P.,  Que- 
bec, Can- 
ada. 


41-06 

34-67 

6-41 

(f) 
0-40 

111 
li  2-57 
0-39 
11-27 
1-47 
0-86 
0-19 
013 
010 


0-09 


98-74 
8-29 


99-93 
801 


98-39 


100-72 


IV.-Jo- 
bann- 

georgen- 
stadt. 

Saxony. 


59-30 
22-33 


none. 


1-00 
6-39 
3.17 
002 
0-50 


0-21 
0-20 
0-17 
0-31 
.0-75 
0-17 
0-09 
006 
2-34 

0-75 

019 


97-95 
6-89 


*  Aa  UiOa.  t  Atomic  weight,  111-4.  ;  Atomic  weight,  124*2.  §  Atomic  weight,  113*6.  The  ozi^ 
of  thia  group  were  white,  not  pink  like  those  in  la,  but  the  color  of  the  ignited  oxides  waa  the 
aame  In  both  oaaea  and  verj-  light.  ||  Atomic  weight.  111-2,  approximately.  H  Ignition.  **  From 
thorognmmite.    ft  Mainly  fergusonite. 

No.  II  is  from  anew  locality,  Marietta,  Greenville  county.  South  Caro- 
lina, and  the  total  amount  found,  a  few  small  fragments,  was  kindly 
given  by  Mr.  W.  E.  Hidden  for  examination.  It  was  impossible  to  free 
the  least  altered  portions  from  the  yellow  and  orange  alteration  prod- 
ucts with  which  they  were  intimately  commingled ;  therefore  the  analysis 
represents  the  composition  of  a  mixture.  Unfortunately  also  the  por- 
tion in  which  UOs  and  N  were  t-o  be  estimated  was  lost,  but  it  was 
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seeu  that  the  mineral  was  very  soluble  and  gave  oil'  cousiderable  gas. 
From  the  preponderance  of  the  yttrium  group  over  the  (»ther  rare 
earths  the  mineral  is  to  be  classed  with  nivenite  and  cleveite  rather 
than  with  those  varieties  rich  in  thoria,  a  conclusion  already  foreshad- 
owed by  its  ready  solubility. 

No.  Ill  is  an  analysis  of  uraninite  from  the  Yilleneuve  mica  ininef 
township  of  Villeneuve,  Ottawa  county,  i)rovince  of  Quebec,  Canada. 
To  Mr.  G.  0.  Iloifman,  of  the  Caniulian  Geological  Survey,  who  first 
rec^ognized  and  reported  this  occurrence,^  I  .im  indebtc^d  *>r  the  ma- 
terial analyzed.  It  was  evidently  somewhat  altered  and  was  aco^)m- 
panied  by  oxidized  .alt4»ration  products.  Ilofinmn  gives  the  density  of 
a  piece  as  9'055.  Crystalline  form  was  lacking,  but  it  unquestionably 
belongs  to  the  crystiillized  uraninites,  being  found,  like  most  if  not  all 
of  them,  in  coarse  granite  (pegmatite). 

No.  IV  represent-s  the  composition  of  a  specimen  from  Johaniigeor- 
genst-adt,  in  Saxony,  received  from  Mr.  A.  Losch,  of  St.  Petersburg, 
through  Mr.  K.  A.  Schneider,  of  tlu^  U.  S.  Geological  Survey.  Not- 
withstanding the  altered  and  crumbling  character  of  the  specimen  it  is 
proper  to  publish  the  analysis  since  the  only  one  previously  made  that 
has  come  under  my  observation,  by  Pfat!"  in  1822,  is  very  incomplete. 
By  panning  a  very  fair  article  as  regards  visible*  impurity  was  obtained. 
It  is  not  known  wherein  the  loss  is  to  be  sought.  Like  the  great  umss 
of  the  Bohemian  mineral  this  showed  no  evidence  of  ever  having  l)een 
crystallized,  and  as  in  that  also  rare  earths  are  abscmt,  and  also  nitro- 
gen, except  for  an  uncertain  trace. 

From  the  analyses  of  uraninite  thus  far  made  it  ajtpears  that  the 
species  may  be  broadly  divided  into  two  groups,  the  one  of  which  is 
characterized  by  thei)resence  of  rare  earths,  the  other  by  their  absence. 
With  the  former  group  nitrogen  appears  to  be  invariably  associatwl, 
while  in  the  latter  it  is  present,  if  at  all,  only  in  minute  quantity.  Be- 
sides these  chemical  differences  there  is  one  of  another  kind,  for  proba- 
bly all  varieties  of  the  first  grouj)  occur  in  more  or  less  well  defined 
crystals,  while  the  members  of  the  seeond  group  are  generally,  if  not 
altogether,  massive  and  free  from  crystalline  form.  These  differences 
suggest  naturally  a  dissimilarity  of  origin  and  environment.  Exam- 
ination shows  that  the  manner  of  (M'currence  and  the  association  of 
other  minerals  are  different  and  in  such  a  way  as  to  render  an  unlike 
immediate  origin  probable.  All  of  the  rare  earth  uraninites,  with  ex- 
ce])tion  of  the  zin»oniferous  variety  from  Black  Hawk,  Colorado,  occur 
as  an  apparently  original  constituent  of  coarse  granites  (chiefly  peg- 
matitic),  while  the  others  are  evidently  of  se(u)ndary  formation,  as  evi- 
denced by  their  prc^sence  in  metalliferous  veins  in  more  or  le«s  intimate 
association  with  numerous  sulphides  of  silver,  l(*ad,  cobalt,  nickel,  iron, 
zinc,  coi)per,  etc.  The  Colorado  variety  occupies  an  anomalous  i>osi- 
tion  as  i-egjirds  the  two  gi^oups.    I  pn^fer  to  regard  it  provisionally  as 


■Annual  KviKirt  Can.  Ucol.  Surv.,  18»0,  toI.  2,  Rt^iMjrt  T,  p.  10. 


niLLEBKAND.i  NEW   ANALYSES   OF   URANINITE.  25 

a  inoinber  of  the  second  group,  where  its  mode  of  occurrence  and  want 
of  crystalline  form  as  well  as  small  percentage  of  nitrogen  seem  to 
place  it,  although  its  zirconia  and  traces  of  other  earths  would  admit  it 
to  the  first. 

Attention  is  called  to  the  above  points  merely  to  show  that  the 
chemical  and  physical  diflferences  of  the  two  groups  may  be  susceptible 
of  more  siini)le  explanation  than  would  appear  from  the  face  of  the 
analyses. 


ON    THE    ISOMORPHISM    AND    COMPOSITION    OP   THORIUM    AND 

URANOUS  SULPHATES. 


By  W.  F.  Hillebrand  and  W.  H.  Melville. 


I.   CHEMICAL  DISCUSSION,  BY  W.  F.  HILLEBRAND. 

Daring  tbo  course  of  an  extended  investigation  on  nraninite  it  was 
often  necessary  to  decompose  the  mineral  in  sealed  tubes  with  solphuric 
acid.^  At  first  a  deposit  was  generally  observed  on  removing  the  tubes 
from  the  oven,  the  character  of  which  depended  on  the  concentration 
of  the  acid  and  the  presence  or  absence  of  thoria  in  the  mineral.  In  the 
absence  of  this  earth  it  took  the  ibrm  of  a  greenish  powder  with  a  strong 
acid,  and  of  bright  green,  brilliantly  refiecting  crystals  when  a  weak 
acid  was  used,  unless  the  ratio  of  liquid  to  mineral  was  sufficiently  high 
in  the  latter  case  to  prevent  crystallization.  As  might  naturally  be 
supposed,  these  crystals  were  hydrated  uranous  sulphate.  The  best 
results  as  regards  size  of  crystals  were  obtained  with  an  acid  contain- 
ing one  part  of  sulphuric  acid  to  five  or  six  of  water,  by  volume.  With 
about  100  parts  by  weight  of  such  an  acid  to  one  of  UO2,  it  might 
pretty  confidently  be  exi>ected  that  no  (Tystallization  would  take  place. 

In  presence  of  thoria  the  green  crystals  still  .appeared,  but  they  then 
contained  thorium  as  well  as  uranium,  and  accomx)anying  them  was  a 
beautiful  white  coherent  spongy  mass  extending  the  length  of  the  tube 
and  consisting  of  a  network  of  microscopic  needles  grouped  in  radiating 
bunches.  This  was  likewise  a  double  sulphate  of  uranium  and  thorium, 
resembling  in  every  resi)ect  the  deposit  formed  under  similar  condi- 
tions from  a  solution  of  thorium  sulphate  alone,  except  that  when 
washed,  dried,  and  compacUul  together  there  was  a  faint  greenish  tinge 
to  it.  Ordinarily  the  two  forms  of  double  salt  appeared  together,  and 
it  even  seemed  as  if  under  favorable  conditions,  which  have  not  yet  been 
precisely  determined,  the  crop  of  green  crystals  might  be  increased  at  the 
ex|)ense  of  the  white  deposit.  At  least  on  one  oex^asion,  when  the  heating 
was  prolonged  for  sevenil  days,  the  latter  gradually  disappeared,  while 
the  former  increased  in  size  and  number.  The  white  dexK>8it  always  pre- 
ceded the  green  crystals,  and,  by  regulation  of  the  proi)ortions  of  oxide 
and  of  acid  and  of  duration  of  heating,  it  is  possible  in  practice  to  ob- 
tain the  former  alone  if  desired. 

In  order  to  secure  material  for  exact  chemical  and  crystallographical 
determinations  recourse  was  had  to  artificially  prei>ared  UsOtandThQii 

>BaU.  U.  S.  (JtHilogical  Survey,  No;  78,  p.  43,  188».*00.  """"" 
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by  using  which,  either  alone  or  mixed,  in  varying  i)roi)ortion8,  different 
products  were  obtained.  Neither  uraninite  nor  UO2  is  well  adapted 
for  this  i>urpose,  because  of  contamination  of  the  cryst^ils  by  sulphate 
of  lead  in  the  one  case  and  by  undissolved  UO2  in  the  other.  Even 
when  using  U3O8  care  must  be  taken  to  avoid  a  like  result  by  fine  pulveri- 
zation and  avoidance  of  excess  of  oxide  compared  with  acid.  80  little 
soluble  are  the  green  crystals  that  over  50  i)er  cent  of  the  UOj  in  uran- 
inite or  UgOg  can  generally  be  obtained  as  sulphate.  Hence  it  follows 
that  when  UO2  is  to  be  estimated  volumetrically  care  must  be  taken  to 
use  sufficient  dilute  acid  to  render  imx>ossible  the  fonnation  of  these 
crystals.  The  white  spongy  deposit  is  not  a  hindrance  to  exact  esti- 
%  mation  of  UO2  by  potassium  permanganate,  for  it  dissolves  readily  in 
cold  water,  though  with  extreme  slowness  when  once  it  has  been  com- 
I>res8ed. 

The  gre^n  crystals  wei*e  separated  from  their  mother  liquor  in  a 
Oooch  crucible,  without  asbestus  felt,  with  the  aid  of  su(*tion ;  they -were 
at  once  washed  with  hot  dihiti^  sulphuric  acid,  then  with  alcohoL  and 
finally  with  ether.  They  were  allowed  to  dry  thoroughly  in  the  air 
and  were  analyzed  in  that  condition.  '  It  was  found  by  experiment  that 
alcohol  was  practically  without  solvent  miction  on  the  sulphates  and 
that  none  of  the  wat4}r  of  crystallization  was  removed  by  it.  If  both 
forms  of  deposition  occurred  at  one  time  the  spongy  one  was  first  re- 

* 

moved  with  great  ease  by  two  or  three  rapid  washings  with  cold  water, 
the  network  of  fine  needles  being  partly  dissolved  and  partly  carried 
through  the  holes  in  the  crucible  by  the  i>owerftil  suction,  after  which 
alcohol  and  ether  were  used  as  before.  The  results  of  analyses  were  as 
follows: 


I 

• 

ir. 

1 

'  Analysis. 

Molecu- 
lar ratio. 

AnalyaiM. 

48-40 

5-S8 

31-27 

14.84 

Molecu- 
lar ratio. 

4918 

3-59 

3208 

14-18 

I       100 

2*05 
404 

J       1-00 

1-98 
4-13 

90-.03 

100-09 

A  sample  of  uraninite  decomposed  by  dilute  sulphuric  su*Ad  in  a  tube 
at  about  170o  C.  furnished  the  product  whose  analysis  is  given  under  I. 
An  earlier  and  very  similar  analysis  of  another  preparation  may  be 
found  on  p.  50  of  the  bulletin  already  cited.  The  loss  is  mainly  if  not 
altogether  undetermined  PbO  from  included  PbS04,  which  accounts 
in  part  for  the  excess  of  SO3  found.  For  No.  11  V^Os  and  ThO*  were 
taken  in  such  proportion  that  there  should  be  about  six  times  as  much 
UOs  as  of  ThOz.  Inasmuch  as  only  0*1622  gramme  was  available  for 
SO3  and  HsO  determinations  in  this  analysis  the  ratio  is  not  bad.    One 
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or  two  attempts  to  obtain  a  product  with  more  TbOa  and  less  UOt^  by 
starting  with  correspondingly  different  proportions  of  TI1O3  and  UsOi, 
were  unsuecessfu],  perhaps  because  of  the  tendency  of  the  thorium  sul- 
phate to  K(iparate  at  once  in  the  spongy  st^ite  and  thus  to  reduce  the 
amount  available  for  slow  crrystallization  with  the  uranium.  The  sx)ecific 
gravity  of  No.  11  was  kindly  determined  by  Mr.  L.  G.  Eakins  in  alcohol 
of  -7956  density.  It  was  found  to  be  -Iv'IMiS  at  24*3o  C,  which  reiluced 
to  water  at  the  same  temperatures  as  standaM  ]>ecomes  3'G3.  The  ma- 
terial examined  contained  1'04  i)er  cent  of  undissolved  UsOa  which  does 
not  appear  in  the  analysis,  and  allowing  for  this  a  density  of  7*3  (Clarke's 
tables)  that  of  the  double  sulphate. having  the  given  (^>miK>sition  is  3*61 
at  2430  C. 

The  uranium  sul])h€ate,  of  whicli  the  analysis  is  here  given,  was  ob- 
tained by  decomposing  IT.iOa  with  dihite  sulphunc  ai^id  in  the  manner 
alretuly  mentioned.    Its  density  wa^s  not  ascertained. 


III. 
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It  appears,  as  was  to  be  exi)ected,  that  thorium  is  callable  of  replac- 
ing uranium  in  i\w  sulphate  of  the  latter,  which  holds  in  combination 
four  molecules  of  wat^n*.  That  this  is  a  true  rase  of  isomorphism  is 
most  fully  shown  by  Mr.  W.  II.  MelviHe  in  the  crystallographicAl  part 
of  this  x)aper,  although  the  habit  of  tlie  uranium  sulphate  differs  firom 
that  of  the  double  salt. 

While,  as  above  stated,  failure  resulted  from  attempts  to  lower  the 
ratio  between  Th02  and  UO2  in  the  green  double  salt,  it  was  found  that 
the  spongy  mass,  which  almost  always  formed  in  the  tubes  when  thorif- 
erous  uraninite  was  decomposed  with  dilute  suljihuric  acid,  coiitainetl  a 
very  much  higher  proportion  of  Th(  )2,  and  that  by  taking  the  dioxides 
in  varying  proportions  double  salts  of  correspondingly  different  compo- 
sition could  be  rejidily  obtained,  as  shown  by  the  following  s^nalyses: 
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lliitli  stiltfi  wfTv  obtiiiiKMl  from  i^  mixturt-.  of  ir/>i  luid  ThOi.  In  case 
(iryii.  II  the  proiMti-tioii  vns  hiicU  that  tho  irO*  of  tbe  TJ]0,j  wax  to  the 
ThO,  as  2  to  1.  It  liiippeiied  that  tlut  tabe  contaiiiiiiir  this  propnratioti 
lay  uiio[H'iie(l  for  wvcral  wwlto  after  i-einoviil  from  the  oven,  biit  during 
thin  time  tliero  hiul  liei'u  no  [KTeejitible  resolntiou  of  the  preiiipitate, 
wliich  oil  ngitiitioii  niatlv.  n  tliick  t^mulMion  with  the  )w;id.  Itoth  prod- 
iiet'it  wci'o  thniwn  on  a  (itMicU  i-meiblo  without  astiestUH  fi^lt,  (juickly 
WiiHtH-^1  twice  or  .t1irit;(>  with  hot  (lilut«  Hidphuric  at'id  and  then  with 
alcohol  ami  t-ther,  whercnmm  they  wei-e  allowed  to  dry  thoron^rhly  in 
the  air. 

There  in  no  ifasoii  t^t  doubt  the  iMiinorphlsni  of  this  salt  with  that 
furnicd  under  rtinular  (mnditioiiK  from  thorium  alone,  but  whether  tliese 
ait!  cryHtallo^raphicrally  referable  to  the  green  crystals  betbru  <lescribe(l 
or  form  a  new  <:ase  of  dimoiphisni  must  remain  uudetermiuetl  until  the 
crystallogiaphic  fuatureH  of  the  former  are  known.  Xu  polarized  light 
the  needles  of  the  double  salt  extinguish  apparently  parallel  to  their 
length. 

Such  eoutnulictory  Ktat^^meiits  ax>pear  in  theliteratnre  of  the  subject 
regarding  the  conii«»»itiou  of  thorium  sulphate  separated  from  hot  add 
sohitious,  some  authorities  claiming  four  and  a  half  molecules  of  water 
of  ery.-itidli/.atioii  iiiul  otliers  only  four,  that  it  is  very  satisfaetory  to  have 
evidence  like  that  furni»ihed  by  the  above  iinalyses  to  throw  light  npon 
the  question.  The  tendency  of  lat^t  years  liiis  been  to  iulmit  a  mutual 
replaceability  of  ThO,  and  XTO^  in  chi^mical  comi>ounds,  thimgh  no  direct 
proof  stwms  to  have  been  hi-retotbre  established,'  and  it  was  therefore 
reasonable  to  sup[x>su  tliat  the  <:ouiiK>8ition  of  the  thorium  sulpbata  in 
queatioii  Hhouhl  c-urrosi>()ud  with  that  of  the  well  known  uranona  sulphate 
with  four  moTi'culeB  of  water.  In  the  light  of  the  above  analyses  there 
is  ni»  room  to  doubt  the  complete  ioomoi'phism  of  the  two  sulphates,  and 
tliat  Demiircay'  and  Itoozeboom'  were  right  in  !u;eepting  the  formula 
ThO,  (Mt>,)i,  4I1:(  >,  derivable  from  the  more  or  less  incomplete  analyses 
of  ller/elius,  Berlin,  and  Oiydeniiis,  in  preference  to Th04(S0i),,  ^Jl^tO, 
alTorded  by  the  more  numerous  ones  of  Delafoutaine.* 

In  x>ossible  explanation  of  Delafnntaiue's  high  results  for  wat«fr  Kooze- 
boom  (op.  cit.,  p.  2tt2)  vt-ry  justly  remarks  that  because  of  its  physical 
character  the  salt  rutains  much  mother  liquor,  and  that  if  this  be  nut 

■Sliin>Uii!twjwwrilt«ii<i|M|vrt>ylUiiuudHlitn{.  Ill  IW  Sitiili.  k.  iircuw,  Ak*d.  Wi*a.,  vul  xiiir, 
imo,  whh-li  I  liud  urrrliHlinl.  Iiiui  lii-ru  bnmelit  to  my  >l1<.iill»n.  In  It  lio  xliiiTi  tbit  tlw  nnwiiM 
inil|ilut<-.  nirmiTly  iill|ipiiw<l  tu  niut*in  rifiht  mulnriilm  iif  vuIit  iif  crjalulliuitinii,  nmliiInK  lu  rnUlty 
nlai-.  niHl  that  Ibis  Will  Ih  iMiniirtiliiiiiK  wllb  the  irorrrapuiiilluK  IhoHuni  miljihRti-. 

*Oim|it>i<  ItrlKl.,  iwa.  vnl.  W.  p.  IKOO. 

*i!iilt.  phyo.  Ilhvw.,  IMH.  vM.  9.  ]..  IM. 

•  ,\iiii.  ClHTiD..  vul.  1»1.  II.  IIM.  The  itHli'liii'iit  )>}-  Kraul.  ukhf  lYw  fnot  nrp*ev  0X7  arilmrUnKimnlB 
Inorganic  ChcuUtrj-,  vol.  ii.  put  i.  is  nwiiiriiilly  iiiiwiirrant(<<l.  ]Io  coiuilden  Ibe  uTideni-a  in  favur 
of  tin  liHirnHli'riils  H^  NiK  M  innulBi'lHiit  uid  thlnka  Ihu  uinlyiw;*  aBbtdlng  thl>  fiinnnla  urn  made 
iilMHi  nililuiva  wlikli  luielit  Iiuti-  iiiiniliiid  Ihniueh  iibMirptiiin  of  wMrr  by  tbe  thnir-iuoleRnlii  n,0 
Hdf.  Itiaatninur  that  tnitlvMuallly  iJiiiiilil  hati-bii-n  ai.'ni>nli.il  to  I hla  latirr  aalt  by  Chyitrnluii  and 
Clrvts  whirh  tlir  ramrr  vbtnliiiil  by  riryiiit;  iivi'r  Hii1|ibarir>  ariil,  nftor  wmblDg  with  hot  water,  tba 
Iinvlpllato  r<irni<4l  1>y  iHillIng  ii  viuikly  w-lil  onluliiin  ■>/  thi-  Hiil|ihill<'<i.  Rn'ifbiiani  ii  •:<irtainl;  Donwt 
tDou:1ildlnKihliithn«'niiili<i'ii1i<lIfllaiiil  (Vimi  tbi' lixt  iif  thiiriuin  iinl|>kaleii. 
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removed  at  a  tenii>ei'ature  above  4*^  C.  the  iiine-molecnle  H2O  milt  i« 
formecl  from  it  on  cooling,  so  that  it  is  almost  impossible  not  to  find  too 
mach  water.  Notwitlistandiug  numerous  attempts  to  i>rei>are  the  salt 
Th04(S02)2, 41120  from  hot  acid  solutions  as  well  as  from  warm  neutral 
ones,  I  have  never  mys4»lf  siu'ceeded  in  reducing  the  water  to  four  mole- 
cules, even  though  the  mjiss  of  netMlles  was  rapidly  washed  with  hot 
dilute  sulphuric  iieid  and  then  witli  alcohol  and  ether,  after  freeing  from 
mother  liquor  by  powerful  suction  on  a  (^ooch  crucible  without  a^bestns 
felt,  but  my  faith  iii  the  correctness  of  the  formula  with  4H2O  is  not 
hereby  shaken.  A  further  possible  cause  of  high  results  will  appear 
from  the  following:  The  air-dried  salt  is  said  by  Delafontaine  to  be 
thoroughly  nouhygroscopic,  and  for  a  given  temperature  and  hygro- 
metric  condition  of  the  atmosphere  it  is  true  that  no  change  in  weight 
does  occur;  but  if  the  salt  is  weighed  from  day  to  day,  or  even  twice  a 
day,  a  very  marked  gain  or  loss  of  weight  is  observed,  dei)endin  g  in  de- 
gree on  the  amount  of  change  in  the  atmospheric  conditions.  In  Au- 
gust and  September,  when  hygrometric  and  thermometric  readings 
were  often  high  and  marked  and  rapid  changes  were  not  infrequ^it, 
this  gain  or  loss  sometimes  amounte^l  within  twenty-four  hours  to  over 
half  of  1  per  cent  of  the  total  weight  of  the  salt,  and  the  extreme  change 
during  those  months  reache<l  1-22  per  cent.  It  is  therefore  patent  that 
the  formula  afforded  by  analysis  may  materially  depend  on  whether 
the  salt  analyzed  was  weighed  when  the  weather  was  hot  and  moist  or 
cold  and  dry. 

It  may  not  be  out  of  place  here  to  call  attention  to  a  possible  cause 
of  the  frecpient  discrepancies  noticed  in  the  stat-ements  of  different 
writers  in  regard  to  the  amounts  of  water  given  off  by  different  sub- 
stances when  placed  over  sulphuric  iicid  in  a  desi(*/cator.  •No  one  would 
deny  that  sulphuric  acid  of  maximum  concentration  is  superior  as  a 
drying  agent  to  the  same  acid  somewhat,  if  only  slightly,  diluted;  but 
it  is  probably  not  known  to  everyone  how  much  may  depend  on  the 
sti'ength  of  the  acid  used.  A  c<ase  in  point  is  the  following:  A  thorium 
sulphate,  (containing  air-dried,  15*22  per  cent  HiO,  or  4-23  moleculeS| 
lost  weight  over  concentrated  sulphuric  acid  in  a  tightly  closed  desic- 
cator as  shown  in  column  i,  iind  as  in  column  11  over  acid  which  had 
been  in  use  in  another  desic<*ator  for  a  considerable  length  of  time  and 
was  subsequently  found  to  have  a  density  of  l'(>6.  The  cases  are  not 
rigidly  comparable,  perhaps,  bciJiuise  of  the  ditterent  times  devoted  to 
the  experiments,  which  were  not  carried  on  simultaneously,  but  they 
serve  to  illustrate  the  point. 
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T.— Acid  of  I'M  Hp. 
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This  may  be  coQHidered  an  extreme  case,  but  it  sliows  plainly  the 
imiKirtanee  of  using  fresh  acid  of  full  strength  whenever  exx>eriment8 
of  this  kind  are  to  be  made  in  order  that  results  may  be  properly  com- 
parable. 

Similarly  it  is  improbable  that  a  highly  hydrated  substance  which 
loses  much  of  its  wat^r  at  100^  C.  would  show  as  great  a  loss  when 
dried  in  an  ordinary  air  bath  as  in  a  current  of  dry  air  of  that  temper- 
ature. 

Another  iK)int  to  be  considered  when  it  is  desired  to  find  the  maxi- 
mum amount  of  water  that  can  be  removed  by  any  drying  agent  in  a 
desiccator  (which  of  course  as  a  method  is  in  general  inferior  to  that  in 
which  a  continmms  current  of  dry  air  or  other  gas  is  passed  over  the 
substance)  is  that  if  many  days  are  required  for  it«  removal — in  other 
words  if  the  substance  is  slow  to  part -with  its  moisture — the  later 
weighings  should  not  be  made  from  day  to  day  but  at  ever-increasing 
intervals,  otherwise  a  prematurely  constant  weight  or  even  an  increase 
may  be  observed.  This  is  due  to  the  fact  that  whenever  the  desiccator 
is  opened,  which  nmst  be  twice  for  each  weighing,  it,  at  least  in  the 
upi>er  part,  becomes  filled  with  moist  air,  and  the  substance  itself  may 
absorb  some  moisture  before  it  can  be  returned  to  the  desiccator;  one 
or  more  days  may  then  be  required  to  restore  the  condition  of  equilib- 
rium which  obtained  between  the  vapor  tensions  of  water  in  the  salt 
and  in  the  air  of  the  desiccator  prior  to  opening  the  latter.  Especially 
if  the  acid  has  become  somewhat  weakened  is  it  possible  for  an 
increa^se  to  take  place. 

Originality  is  not  claimed  for  the  above  observations  on  methoils  of 
drying,  but  it  seems  as  if  attentiim  could  not  be  too  strongly  or  too 
frequently  drawn  to  the  points  mentioned,  which  there  is  reason  to  fear 
are  not  always  observed. 

II.   CRYSTAXLOGBArHIO    DISCUSSION,   HY   W.  11.  MELVILLE. 

The  green  crystals  of  sulphate  of  uranium  and  of  the  double  sulphate 
of  uranium  and  thorium  described  by  Mr.  Hillebrand  are  isomorphons 
and  their  crystallographic  elements  are  almost  identical.  The  angles 
between  corresponding  faces  of  the  two  salt«  differ  by  less  than  one 
degree,  while  their  axial  ratios  are  the  same  up  to  the  second  decimal 
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pla<-e.    Indeed  the  axes  i)lotU»d  for  the  drawing  of  the  <!rystals  of  <»ne 
salt  served  for  the  drawing  of  those  of  the  other. 
The  two  sidphates  crystallize  in  the  prismatic  (orthorhombic)  system. 

• 

The  habits  of  the  two  set^  of  crystals  are  (inite  nnlike,  and  by  simple 
in8X)ection  no  analogy  would  seem  to  exist  between  them,  siiure  those 
of  the  d<mble  sulphate  of  uranium  and  thorium  havc^  all  the  appear- 
ancA')  of  the  pyramidal  (tetragomU)  (combination  of  forms. 


¥\R.  1.— Oy8UiIlin«)  furni  of  uranium  sulphate. 

On  the  goniomt^ter  the  simple  sulphate  of  uranium  present<jd  the 
most  i)erfect  faces,  so  that  very  accui*ate  moasxirements  were  obtained. 
On  the  other  hand  thc^  similar  angles  of  the  double  sulphate  showed 
great  variathms  in  the  readings,  often  amounting  to  a  difference  of  40' 
from  the  mean  value.  The  difficulty  of  i)reserving  in  artificial  cryst^ds 
the  same  brilliancy  of  faces  after  drying  Avhich  they  iM>ssess  in  the 
mother  li<iuor  ac(*ounts  for  the  broad  bands  of  these  reflect  signals. 
However,  after  its  system  of  crystiillization  was  identified,  the  mean  of 
the  most  perfe<jt  and  reliable  measurements  was  taken. 

The  crystals  of  the  double  sulphate  of  uranium  and  thorium  were 
often  twinned,  the  twinning  })lane  being  parallel  to  (100).'  Also  indi- 
viduals occurred  on  tjje  faces  (102)  and  (102)  which  were  composed  of 
the  ffu^e  (110)  in  combination  with  minute  ])lanes  of  the  forms  (111)  and 
(012). 


oo 


Fi^.  12.— (.\\HlalIinu  f<»riii  of  uranium-thorium  HulpliiiU'. 

The  ffums  obs(»rv(Ml  on  the  crystiils  of  both  salts  were  the  same,  but 
unequally  dcveloi)ed,  as  the  ac(romi)anying  figures  illustrate,  in  wliich 


■  Since  the  original  ])ublicutii»n  in  the  Am.  (.'hem.  Jiuir.,  vol.  xiv,  \t.  I,  or  th«  result*  of  tlio  atuily  of 
the  double  Hiilphatt)  it  has  1»een  fmnid  that  the  twinning  in  of  tlie  naturo  orint^ie>notnition,  an«l  liiat 
the  e<imiHmition  plane  in  ])anill<il  to  (Wl)  on  1hoHi«  rryHtalii  in  my  iMi^tHennion. 


TtlORIUH   AND   URANOUS   SULPHATES.  33 

tlio  degree  of  duvelopmeiit  in  the  originals  lias  been  pi-CHerved.  Forms: 
(001),  (010)  always  a  very  narrow  plane  which  doen  not  ap{>ear  in  the 
drawiugs,  (110),  (111),  (102),  (012).    Measurements: 
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POWELLITE— CALCIUM  MOLYBDATE  :  A  NEW  MINERAL  SPECIES. 


By  W.  H.  Melville. 


Attention  has  boon  recently  called  in  mining  journals  to  a  locality 
in  the  western  part  of  Idaho  known  as  the  "  Seven  Devils''  where 
mining  operations  for  some  time  past  have  been  actively  conducted. 
"  The  '  Seven  Devils/  about  dO  miles  due  north  of  Huntington  and 
15  miles  east  of  Snake  river,  form  a  high,  broken  chain  of  mountains 
nearly  9,000  feet  above  the  sea  level.  The  mineral  zone  is  about  1 
mile  wide  by  4  miles  in  length.'"  The  ore  is  worked  for  copper  and 
silver,  and  is  mainly  the  mineral  'bornite,  a  sulphide  of  copper  and 
iron.  "  The  formation  on  the  west  of  the  vein  of  ore  is  syenite  and 
quartzite,  while  on  the  east  wall  is  a  soft  white  granite.  A  short  dis- 
tance to  the  cast  is  a  lime  coutiict  which  extends  south  for  some  four 
miles,  and  forms  a  contact  with  granite.  Along  this  contact  some  very 
good  chimneys  of  ore  have  been  discovered." 

This  bornite  carries  silver  varying  in  quantity  from  12  to  20  ounces 
to  the  ton.  In  one  sample  of  very  pure  bornite  Mr.  E.  L.  Packard 
found  by  assay  14  ounces  of  silver  to  the  ton.  A  sample  from  which  I 
had  separated  for  the  most  part  the  other  mineral  constituents  gave 
me  15'65  ounces  of  silver  to  the  ton.  It  was  this  latter  fragment  of 
bornite,  weighing  about  60  grammes,  which  Mr.  Packard  picked  up 
from  a  dump  before  one  of  the  tunnels  in  the  mining  claim  called  Pea- 
cock and  which  through  this  gentleman^s  kindness  furnished  the  ma- 
terial for  this  paper.  The  specimen  had  evidently  been  exposed  to 
weathenng  j processes  and  had  become  friable  to  such  an  extent  that 
between  the  fingers  it  could  be  crushed  by  slight  pressure. 

There  were  two  associated  minerals,  one  of  which  was  identified  by 
the  following  partial  analysis  as  a  lime  alumina  iron  garnet.  It  was 
light  brown,  but  not  crystallized.    It  fused  easily  to  a  black  glass. 

Per  c«nt. 

L«88  on  ignition 0*06 

SiOi 3887 

AI.O3 10-08 

Fe^Oa 1600 

FeO 0-91 

•   CaO 33-35 

MgO 0-77 
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99-84     . 

'  QiiotatioiiK  from  Knirinpcring  and  Mininjr  Journal,  Nov.  22,  1890. 


FOWELLITE.  So 

Orystallized  dark  browik  gurnet  ia  found  in  cuutsidorable  abundance 
tbrongbiiut  tbiii  locality.  The  vrysttUB  e\Iiibit  the  usual  oontbiaation 
of  rhombic  dodecabi-dntn  and  tetnigoual  trisoi-tiihedrun. 

That  which  pnived  to  bt>  the  most  iiniwrtant  coiiKtitiieut  of  the  Hi>oai- 
inen,  about  1-5  gramma.^,  souiewltat  rewiublud  Rchui'litct  at  Sr»t  »ight,  but 
a  careful  study  of  its  characters  czcludod  that  uiiut'rul  species  from  con- 
sideration. The  Htrong  reactions  for  molybdcnnm  suggested  a  new 
si>ecics.  Tim  mineral  was  well  crystallizL-d  and  cnaily  detturtied  iu 
ulnioHt  absolutely  pure  condition  from  its  iViiiblo  ma- 
trix. Angular  measurements  wore  obtained  on  a 
number  of  crystals,  from  which  the  crystallographic 
elements  wen^  calculated.  The  fuiulaniental  angle 
1  (lll)^(lll)  was  chosen  because  of  its  great  accuracy, 
)  signals  on  the  goniometer  being  iwrfectly  reflected 
from  thew  ]>IanL>s.  Other  angles  were  read  oftentimes 
iH'twecn  reflected  signal  and  reflected  light,  and  again 
,  between  merely  refleitted  light  from  the  crystal  face*. 
The  best  crystals  were  about  0-04  (I""")  long,  and 
others  attained  the  maximum  length  of  0-H)  inch.  It  was  found  that 
the  crystiila  belongiKl  to  the  pyniniidal  (tetragonal)  system  of  crystwl- 
lization,  aud  were  c'osely  alliwi  in  habit  and  development  ti>  scheelite. 
In  the  following  table  of  measui-ement  this  analogy  is  shown. 


,:c 

IW 

"""'T 

lIlAlU 

UlAOOI 

UlAlll 

101  A  lOl 
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f.     1       ',1 

49     -T 
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»-.    !1 

05    10 

Tfl     Ml 

,      8n     1 

;*  so 

fii  .'.1 

00      B 

40      It 

4«       1 

m  M 

■  Dan*  X  S^ilrm  at  Mliivmlug)',  1«KI,  p.  AM. 

From  this  comparison  of  angles  and  axial  ratio  it  is  evident  that 
iharp  and  accurate  observations  must  be  obtained  iu  order  to  distin- 
guish by  ery8t«lIographic  means  lUono  Iwtween  these  two  species. 
Many  crystals  were  examined  and  many  trials  were  necessary  l>ofor(! 
any  difference  in  these  angles  from  those  of  sc-heelite  conhl  be  made  ont-. 

Tlie  following  forms  wen-  observed : 

{(K)l)««  ixii-.n 
(111)  a:  a:e 
(101)  a  :  xa  -.c 
(110)      a  :      a  :<KC 

Small  rudimentary  planes  n]>)>e}U'  on  sonw  crystals  at  the  lower  iM>r. 
tion  of  the  combination  edges  (111)  (101),  thus  suggesting  hemihedrism 
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aA  in  sclieelite.  Indeed,  the  cun'cd  surface  which  often  replaci^s  these 
edges,  giving  the  appearance  of  fused  edges,  adds  greatly  to  the  evi- 
dence in  favor  of  this  supposition. 

No  cleavage  planes  could  be  develoi>ed  by  mechauiqal  means,  yet 
occasionally  fragments  exhibited  interrupted  planes  similar  to  cleavage 
surfaces.  Hardness  less  than  scrheclit^j,  abotit  3'5.  Sp.  gr.  4*52(1,  mean 
of  two  determinations.  Color  yellow  Anth  a  decided  green  tinge.  Lus- 
ter resinous.  Crystals  semitransparent.  Brittle.  The  blowpiije  char- 
acters are  those  ordinarily  given  under  molybdates  and  tangst<ates, 
although  the  reactions  of  molybdenum  in  this  case  obscure  those  of 
tungsten  associat4»d  with  it.  The  mineral  fuses  at  about  5  to  a  gray 
mass.    Decomposed  by  nitric  and  hydrochloric  iicids. 

With  ][)owellite  avsus  associated  an  olive-green  substance  which  with- 
out doubt  result^^d  from  the  decomposition  of  calcium  molybdate,  per- 
haps by  water  holding  carl)onic  acid  in  solution,  whereby  molybdic 
ocher  was  formed. 

The  following  analysis  shows  the  unusual  replacement  of  a  part  of  the 
molybdic  acid  by  tungstic  acid.  Rose's  method  of  separating  these  acids 
was  adopted,  and  abundant  tests  proved  the  purity  of  the  respective 
products  of  separation.  Molybdenum  trisulphide  was  collects  by 
reverse  filtration  and  aliquot  portions  were  taken  for  reduction.  The 
molybdenum  was  Aveighed  first  as  disulphide,  and  this  weight  was 
checked  by  reduction  to  metal  in  hydrogen  gas  by  strong  and  long  con- 
tinued ignition.  Mercurous  tuugstate  wa^  precipitated,  then  ignited, 
and  tungstic  acid  was  finally  Aveighed. 


Jnaylsia  of  powellite. 


MoO, 

WO,. 

SiO,. 

CaO . 

MpO. 

F©,0, 
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10-28 
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25-28 

016 

1-65 

trnro 

trace 

tindct. 

99-47 

Calcium  molybdjitc  has  never  befon*  been  observed  in  nature,  and 
although  the  mineral  under  discussion  contains  some  calcium  tung- 
state — according  to  analysis  a  little  less  tlian  one  molecule  to  eight 
molecules  of  calcium  molybdate — yet  the  niolybdat»e  is  now  established 
as  a  si)ecies.  It  fills  a  gap  hen^tofore  existing  in  the  series  of  isomer- 
phous  minerals  of  which  schei^lite  is  the  type.  If  the  natural  molyb- 
date and  tungstate  of  lime  have  the  same  molecular  volume  as  is  most 
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probable,  tlien  the  sp.  gr.  of  pure  CaMo04  should  be  200^  46*9=:4'267 
il'  the  molecuhu'  volume,  288  -^  6'14  =  4G'9,  is  true  for  nche^ite.  By 
means  of  the  ecjuatiou  for  the  (leterniiiiation  of  the  sp.  gr,  of  one  con- 
stituent of  a  mixture  containing  two  substances  of  which  one  is  known, 
the  sp.  gr.  of  GaMo04  is  4-3405  assuming  the  sp.  gr.  of  CaW04  to  be 
6*14  ancj  that  of  the  mixture  4*52<>  (sp.  gr.  of  powellite).  This  close 
agreement  in  these  two  calculations  of  the  sp.  gr.  of  CaMoOi  is  an  inter- 
esting and  important  confirmation  of  the  chemical  and  physical  data 
which  are  given  above. 

When  this  investigation  was  nearly  completed  my  attention  was 
called  to  a  recent  paper  by  H.  Traube,'  in  w^hich  was  discussed  the  in- 
fluence of  certain  varying  quantities  of  molybdic  acid  in  scheelite  upon 
the  physical  constants,  namely,  sp.  gr.  and  axial  ratio.  The  following 
scheme  is  interesting  in  that  it  illustrates  those  variations  which  differ- 
ent proportions  of  isomorphous  mixtures  of  CaW04  and  OaMoOi  pro- 
duce. No  mathematical  la>v  seems  to  exist  which  will  express  these  • 
transitions. 


■ 

CaMo()4. 
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Si'lieolite. 

CaW04. 
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,,     ^,           1      Zinnwald. 
SontuweHt  ' 
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i           ""^     J        8-23     1-92 

5-96              5-88    6-06 

1  :  1-5349 

1 

0 

G14 
1  :  1*5315 

Sp.  cr. 

4-52C 
•^1  : 1-5445 

a:e 

"  Hiortdabl,  Zoiisch.  Kryot..  11.  Miu.,  1887.  vol.  12,  p.  413. 

I  take  ple^isure  in  naming  this  new  mineral  species  in  honor  of  Maj. 
J.  W.  Powell,  Dirci'.tor  of  the  United  Statt»«  Geological  Survey. 


1  NoueaJabrbuch.,  1890,  Bcil.  Bd.  7.  Heft  2. 


MINBRALOGICAL  NOTES. 


By  W.  H.  Melville. 


NATROLITE  FROM  MAGNET  COVE,  ARKANSAS. 

The  specimen  of  natrolite  here  described,  from  Mafi^net  Cove,  Arkan- 
sas, is  associated  with  feldspar,  while  iu  the  mass  of  the  natrolite  occur 
crystals  of  iegirite.  From  certain  cavities  crystals  were  selected  which 
were  adapted  for  measurements.  The  crystals  were  often  acicular; 
others  Avere  stouter  and  terminated  with  brilliant  planes.  The  general 
mass  was  compact  and  exhibited  broad  and  perfect  cleavage  planes. 
The  fusibility  appeared  somewhat  higher  than  ordinarily  given  for 
natrolite,  but  thin  splinters  fused  to  a  colorless  bead.  The  sp.  gr.  2'261 
was  determined. 

The  long  terminated  prisms  i)roved  to  be  trimetric  and  were  built 
up  of  the  forms  (010),  (100),  (110),  (HI). 

The  following  angles  were  read  : 

C         '  o        / 
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63 
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63 

20 

The  angle  (110)  a  (lT0)=88o  51'  was  best  obtained  from  cleavage 
planes  which  were  found  on  the  crystal,  but  the  mean  of  all  readings 
on  the  corresponding  crystiil  planes  gave  88^  44'. 

Analysis, 
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■  The  M'cond  column  of  angles  waH  taken  fVom  Daua*H  Mineralogy. 
*  Approximate. 


MBLVILLE.] 


MINER ALOGICAL    NOTES. 


39 


.     TOUUMALINE   FROM  NEVADA   COUNTY,   CALIFORNIA. 

An  uncominon  form  of  tourmaline  occurs  in  some  localities  of  Nevada 
county,  Cal.  It  is  radiated  and  is  composed  of  separable  needles 
which  show  all  the  phenomena  of  hexagonal  crystals  under  polarized 
light.  The  needles  appear  to  cleave  at  right  angles  to  their  longer 
direction,  or  at  all  events  the  cross  fracture  has  all  the  appearance  of 
cleavage.  A  mass  of  these  needles  i)ossess  a  dark  brown  color  and 
silky  luster,  but  singly  they  are  transparent  and  almost  colorless  by 
transmitted  light.  The  mineral  fuses  very  easily  to  a  light  brown 
glass  which  is  nonmagnetic.  The  specific  gravity  was  found  to  be 
3-065. 

In  the  following  analysis  the  boracic  acid  is  determined  by  difference, 
although  it  was  found,  according  to  Mariguac's  method,  to  be  much 
less  than  appears  in  the  summary.  The  state  of  the  iron  was  not  de- 
termined. The  analysis  is  therefore  incomplete.  Indeed  all  work  upon 
the  mineral  ceased  after  identification. 


Jnaljfais. 
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The  material  analyzed  was  collected  about  two  miles  northwest  of 
Colfax. 

SPESSABTITE  GARNET  FROM  LLANO  COUNTY,  TEXAS. 

The  following  analysis  of  a  yellow-colored  mineral  fh)m  Llano  county, 
Texas,  gave  very  closely  the  composition  of  spessartite  garnet.  It  ap- 
pears that  the  iron  is  in  part  replaced  by  calcium  and  magnesium,  and 
hence  it  is  very  probable  that  the  iron  in  this  mineral  exists  in  the  pro- 
toxide state,  although  it  could  not  be  separately  determined  owing  to 
the  admixture  of  a  little  black  oxide  of  manganese.  The  mineral  was 
massive  and  was  associated  with  quartz,  a  little  magnetite,  and  black 
oxide  of  manganese.    The  silica  was  separated  before  analysis. 
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Analysis, 


Per  cent. 
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*  FeO  correaponding =4*39. 
BISMUTHINITE  PROM  SINALOA,  MEXICO. 

A  large  deposit  of  bismathinite  occurs  in  the  Rosario  mining  distrid;, 
in  the  state  of  Siualoa,  Mexico,  and  it  has  been  recently  opened  for  the 
production  of  bismuth  as  well  as  for  the  recovery  of  silver  and  gold 
which  the  ore  carries.  An  assay  of  carefully  selected  material  was 
made,  showing  the  contents  of  silver  and  gold  to  be  6o-5  ounces  and 
0*25  ounce  to  the  ton.  This  sulphide  of  bisumuth  is  associated  with 
considerable  chalcopyrite  and  quartz  and  oc^curs  in  large  brilliant 
blades  with  the  broad  cleavage  so  characteristic  of  bismuthinite.  Its 
specific  gravity  is  G'G24. 

Analysis. 
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The  sulphur  comes  out  too  low  in  the  analysis  because  it  was  deter- 
mined in  the  filtrate  from  the  carbonates  precipitated  by  XK>tassium 
carbonate,  which  does  not  wholly  decompose  bismuth  sulphate. 


NEW  ANALYSES  OF  ASTROPHYLLITE  AND  TSCHEFFKINITE. 


By  L.  G.  Eakins. 


I.   ASTROPHYLLITE. 

Xear  the  noted  cryolite  locality  at  St.  Peters  dome,  in  the  Pike  Peak's 
region  of  Colorado,  there  was  found  some  years  ago  an  unusually  tine 
lot  of  astrophyllite,  and  in  such  a  pure  condition  that  it  wivs  thought 
a  new  analysis  would  be  not  without  interest,  notwithstanding  the  fact 
that  material  from  the  same  region  had  already  been  analyzed  by  Konig.^ 

This  astrophyllite  occurs  in  large,  brittle,  mi(jaceous  blades,  golden 
to  bmwnish  yellow  in  color,  and  perfectly  free  from  admixed  minerals, 
such  as  zircon,  the  only  foreign  matter  being  on  the  ends  or  sides  of  the 

• 

blades  which  were  in  contact  with  the  containing. rock,  so  that  pure 
material  for  analysis  was  readily  obtained.  In  this  analysis  the  zirconia . 
was  separated  by  a  modification  of  the  hydrogen  peroxide  method  and 
^\^eighed  directly,  being  subsequently  identified  qualitatively.  Fo  com- 
parison with  this  analysis,  those  made  by  Konig  and  by  Biickstrom* 
are  added  to  the'  tiible  below,  Konig's  being  the  one  previously  re- 
feiTcd  to,  of  jnaterial  from  the  same  region,  and  Biickstrom's  of  the 
Eikaholmen  mineral. 
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« Proc.  Am.  Phil.  Soc.  Philaa.,  1877,  vol.  16,  p.  509. 

>  Given  by  Brogger  in  Groth'H  Z«itachrift,  vol.  16.    W.  C.  nroggor,  Dio  Miueralien  <ier  Syenitpeg. 
natltginge,  etc. 
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From  a  discussion  of  tbese  analyses  of  Backstnim  and  Konig,  Brog- 
ger  deduces  the  general  lorniula  ll"4R'4Ti(8i04)4  for  a)stropliyllit«'.  It 
will  be  seen  that  my  analj'sis  closely  (^onfirms  this  formula,  agreeing 
with  it  Vetter,  in  fsu^t,  than  those  from  which  it  was  derived.  Calca- 
latiug  the  small  amount  of  ferric  oxide  present  in  with  the  R"  group, 
the  molecular  ratios  of  my  analysis  give  the  following  elementary  pro- 
I)ortion8: 

Si587O2389Ti(Zr)iMB"530R'234H464 

This  reduces  to 

•  ' y 'J 

4-7 

which  is  close  to  R"4R'4Ti(Si04)4;  the  excess  of  the  R'  group  is  presum- 
ably due  to  the  percentage  of  water  being  somewhat  too  hirge;  this 
may  result  from  incipient  alteration  of  the  mineral,  which  may  also  be 
the  cause  of  the  variation  in  color. 

II.   TSCHEFFKINITB. 

A  fragment  of  this  rare  mineral  was  la^t  year  sent  to  the  National 
Museum  by  Mr.  Horace  M.  Engle,  of  Roanoke,  Virginia.  And  upon  its 
identification  he  very  kindly  ]>resented  all  at  his  dis^iosal  for  the  pur- 
pose of  investigation;  in  addition  to  some  small  fragments  there  was 
one  large  mass,  which  belbre  breaking  weighed  over  3^  kilograms,  most 
of  it  now  being  in  the  museum  collection.  It  was  found  in  Bedford 
county,  Virginia,  a  point  considerably  farther  south  than  the  loc^ality  of 
thti  material  analyzed  by  Pricie.^  The  various  pieces  of  this  tscheffkinite 
when  found  Avere  all  more  or  less  rounded  nodules,  vrith  a  superficial 
brownish  yellow  ochennis  coating,  evi<lently  an  alteration  product, 
which  at  some  later  date  may  be  nnvle  the  subject  of  investigation  to 
endeavor  to  determine  the  method  of  alteration.  The  beginning  of  this 
alterati(m  was  also  seen  in  tlie  numerous  fissure  ]>lanes  develoi>ed  in 
breaking  U])  these  nodules.  Examination  of  a  fresh  surfiice  showed  a 
distinctly  banded  structure  of  lustrous  bhu^k  and  dull  black  material, 
the  bands  varying  from  mere  lines  to  over  5  millimeters  in  width.  As 
well  as  could  be  these  two  ditfercMitly  appearing  substances  were  sepa- 
rated and  eat*h  analyzed  by  itself;  such  separation,  however,  was  only 
approximate,  as  under  a  magnifying  glass  it  wtis  seen  that  each  band 
contained  veins  of  the  other.  Analysis  I  is  that  of  the  lustrous  part 
and  II  that  of  the  dull. 

Duplicate  determinations  confirmed  tliese  specific  gravities,  the  seem- 
ingly more  altered  one  being  the  higher.  The  action  of  acids  on  the 
l)owdered  materials  shows  a  miirked  diflerence,  the  lustrous  x>ortion 
being  completely  decomposed  in  a  few  minutes  by  warm  and  moderately 
strong  hydrochloric,  sulphuric,  or  nitric  acids,  while  an  hour  or  more 
was  necessary  to  decompose  the  dull  portion  under  similar  conditiolks. 


1  K.  C.  Price,  Am.  Cheiu.  Joumul,  Jan.,  1888. 
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These  analyses  sliow  tliat  the  two  bands  are  practically  identical  in 
composition,  the  dull  bein^i:  somewhat  more  hydrated.  The  molecular 
ratios  seem  to  Wiul  to  no  definite  or  satisfactory  formula,  a  result 
quite  in  accordance  with  the  evidence  furnished  by  the  microscopical 
examination  of  sec^tions.  For  this  purpose  chips  were  taken  showing 
both  bands,  but  as  in  the  case  of  the  chemical  analysis,  they  were  seen 
to  be  practically  the  same. 
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433  at  270 


4-38  at  220.2 


'  Mol<M:iilar  weight -r  308. 


\  Molocnlar  weight—  312. 


I  am  indebted  to  Mr.  Whitman  Gross,  of  the  U.  S.  Geological  Sur\'ey, 
for  the  following  notes  on  the  thin  sections : 

The  sections  consist  mainly  of  reddish  and  yellowish  brown  iramparent  amor- 
phous sabstauce,  apparently  the  original  material;  this  is  traversed  in  all  directions 
by  cracks^  from  which  there  has  proceeded  a  decomposition  producing  a  reddish- 
brown  opaque  ocherouH  matter,  which  fills  the  cracks  and  replaces  the  original  ma- 
terial so  that  in  certain  spots  there  is  now  merely  a  network  of  the  two  substances. 
In  each  section  there  are  two  parallel  bands  of  secondary  minerals,  nothing  corre- 
sponding to  which  was  detected  in  the  chips  before  the  sections  were  made.  These 
bands  consist  chiefly  of  two  colorless  minerals,  the  more  abundant  occurring  in 
irregular  grains  closely  resembling  calcito  in  strength  of  refraction  and  double 
refiraction ;  the  other  occurs  in  rounded  grains  and  is  probably  sphene.  In  addition 
to  tha  two  colorless  minerals  in  these  bands,  there  also  appear  two  brownish  sub- 
stances^, one  of  which  has  distinct  prisms,  without  terminal  planes,  shows  strong 
pleochroism,  and  its  absorption  parallel  to  the  vertical  axis  is  so  strong  as  to  make 
it  opaque,  while  at  right  angles  to  this  axis  it  is  yellow-brown.  More  abundant 
than  this  iirismatlo  mineral  is  one  occurring  in  apparent  flakes  of  reddish-brown 
color;  it  is  doubly  refracting,  but  not  strongly  pleochroic,  and  can  not  l>e  ideutifled 
with  any  of  the  substances  already  mentioned.  Adjacent  to  these  bands,  and  replac- 
ing the  amorphous  material  to  varyiug  distances,  is  still  another  substance,  in  gen- 
eral appearance  similar  to  the  prismatic  mineral,  but  evidently  different  as  it  shows 
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no  very  marked  alworption.  This  minoral  is  slUo  strongly  pleochroic,  varying  from 
yellow-brown  to  chestnut-brown.  All  of  it  in  the  sectious  scemrt  t<>  have  a  uuifonn 
crystallographic  orientation,  the  cauHO  of  this  uniformity  not  being  a|»j)urciit.  Its 
relations  y>  tbu  amorplious  Kubstanc<\s  are  similar  to  those  which  I  have  obA«'rve<i 
in  several  instance's  between  crystalline  allanite  and  the  amorphous  variety. 

The  microscopical  exaiuiuation  having  shown  this  tschett'kiuite  to  be 
such  a  mixture,  it  became  desirable  to  examine  others  in  the  same  way. 

The  only  one  available  for  this  x>nri)ose  was  that  analyzed  by  Price^ 
a  specimen  of  Avhich  is  in  the  National  Museum  cx)llectioii.  This  speci 
men  has  tlie  same  general  appearance  and  banded  structure  as  my 
own.  Chips  Avere  taken  from  it  for  sections,  which  Mr.  Cross  exam- 
ined and  found  to  be  in  every  respect  similar  to  the  other,  about  the 
only  noticeable  diflterence  being  in  Price's  material  a  somewhat  greater 
development  of  the  opaque  ocherous  decomposition  iiroduct  of  the 
transparent  amorphous  substance  than  in  mine,  and  a  lesser  develop- 
ment of  the  colorless  minerals. 

Taking  into  consideration  the  results  of  this  work,  and  the  manifest 
coutnulictions  of  most  of  the  earlier  analyses,  it  seems  reasonable  to 
conclude  that,  unless  one  of  the  earlier  analyses  can  be  shown  to  have 
been  miide  on  pure  material,  the  so-called  tscheff  kiuit^  is  not  a  mineral 
in  any  strict  construction  of  the  word,  but  merely  a  mixture;  the  strac- 
ture  of  the  chemically  complex  body  or  bodies  evidently  its  basis  being 
a  problem  to  be  elucidated  in  the  future  when  purer  luateiial  may  be 
found. 


TWO    NEW    METEORITES. 


By  L.  G.  Kakins. 


1.  METEORIC  IRON   FROM  PULASKI   COUNTY,   VIRGINIA. 

The  materiiil  for  tliis  analysis  was  furnished  by  Mr.  G.  F.  Kunz,  in 
whoso  possession  the  original  nniss,  weighing  about  30  pounds,  now  is. 
This  iron  ealls  for  no  special  comment  in  itself.  The  specific  gravity  is 
7'.95  at  230. 

F© 93-59 

Ni 5-56 

Co 0-53 

Cu • trace. 

P 0-27 

S 001 

Si .  .^ trace. 

99-96 
II.   STONE  FROM  WASHINGTON   COUNTY,  KANSAS. 

The  material  for  this  work  was  also  furnished  by  Mr.  Kunz.  A  de- 
tailed acc<nint  of  its  fall  has  been  published  by  Mr.  F.  H.  Snow,  m 
Science,  July  18, 1890.  This  stone  fell  on  June  25, 1890,  and  wa«  noted 
by  several  observers  by  the  sound  it  made  on  falling,  the  iictual  fall 
also  being  seen  by  at  least  one;  on  striking  the  earth  it  buried  itself 
out  of  sight  in  a  hole  about  4  f(*et  d(»ei). 

The  stone  when  taken  up  weighed  184  x)ounds,  and  was  cracked  in 
two. 

In  general  appearance  it  is  grayish  black,  with  white  particles  scat- 
tered throughout,  these  being  jirobably  a  pyroxene.  Particles  of  troi- 
lite  and  of  iron  were  also  visible. 

The  siMJcific  gravity  of  the  mass  was  3*49  at  21'6*=^. 

As  is  usual  Avith  this  chiss  of  stones  the  metiillic  portion  was  exti-acted 

to 

and  analyzed  by  itself;  the  portion  fi*om  Avhich  this  was  taken  then 
being  treated  with  dilute  hydrochloric  aeid,  this  dissolving  troilite  and 
olivine. 
The  analyzes  are  as  follows: 
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Metallic  particles. 

Fe 86-76 

Ni 1218 

Co -83 
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Material  left  after  extracting  metallic  particle*. 
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It  will  be  seen  that  in  the  analysis  of  the  part  soluble  in  hydrochloric 
acid  all  the  sulphur  found  has  been  calculated  as  troilite.  Taking  this 
amount,  the  metallic  particles  found,  and  the  relative  proportions  of 
the  silicates,  the  approximate  composition  of  the  mass  is  found  to  be: 

Nickel  iron 7-7 

Troilite 5-0 

Silicates  soluble  in  nCl 46-0 

Silicates  insoluble  in  HCl 41*5 

100-2 


ON  THE  ACTION  OF  PHOSPHORUS  OXYCHLORIDE  ON  THE  ETHERS 

AND  CHLORHYDRINES  OF  SILICIC  ACID. 


By  H.  N.  Stokes. 


That  silica  can  coiubiue  with  other  acids,  forming  mixed  anhydrides, 
has  long  been  kno\(^,  and  several  such  bodies  have  been  described. 
Friedel  and  Ladenburg'  obtained  the  tctra-acetyl  derivative  Si(O.CO. 
CH3)4  by  treating  silicon  tetrachloride  with  acetic  acid  or  anhydride. 
Friedel  and  Crafts*  obtained  Si(OC^.2H5)30.CO.CH3  from  ethyl  orthosili- 
cate  and  acetic  anhydride.  Hautefeuille  and  Margottet^  described  a 
crystalline  comi)ound,  SiOj.l^Os,  formed  by  fusing  amor])hous  silica 
with  metaphosphoric  acid. 

By  the  action  of  phosphonis  oxychloride  on  silicic  ethers  and  their 
chlorine  derivatives,  I  have  obtained  bodies  which  consist  of  phosphoryl 
chlorides^  in  which  the  chlorine  is  partly  rephK-ed  by  a  residue  of  silicic 
acid,  and  which  are  therefore  chlorides  of  silicophosphoric  a<*id8. 

Phosphorus  oxychloride  was  caused  to  react  upon  orihosilhw  ethyl' 
trichlorhydrine,  SiCl3.0C2H5,  hoping  thereby  to  obtain  the  silicon 
oxychloride  described  by  Friedel  and  Ladeuburg*  and  by  Troost  and 
Hautefeuille:' 


and 


3SiCl3.0C2n5+POCl3=(SiCl30)3PO+3C,H5Cl, 
2(SiCl30)3PO=3Si20Clc+  P2O5. 


The  experiment  proved  that  this  reaction  does  not  take  place. 

If  the  trichlorhydrine  be  heated  in  a  sealed  tube  with  an  excess  of 
phosphorus  oxychloride,  no  reaction  is  apparent  below  175o,  the  con- 
tents remainin g  perfectly  clear.  If  the  temperature  be  kept  at  180-200^, 
a  white  amorphous  substjince  is  soon  formed,  which  is  sufficiently  jiorous 
to  absorb  all  the  liquid  products.  After  two  to  three  hours'  heating 
the  tube  is  opened,  Avhen  ethyl  chloride  esca])es  in  large  quantities. 
On  placing  the  tube  in  an  air  bath,  heated  at  about  loO^,  and  connect- 
ing it  with  a  condenser,  a  large  amount  of  li()uid  may  be  collected. 
The  solid  remaining  in  the  tube  may  then  be  freed  from  excess  of  phos- 
phorus oxychloride  by  passing  a  current  of  dry  air  over  it  by  means  of  a 
capillary. 


1  Ann.  Cboni.  (Liebig),  vol.  14A.  p.  174. 

•  Ann.  rhim.  phyB.  {4J,  vol.  9.  p.  47. 

*  Compt.  rcud.,  vul.  90.  p.  lo52. 


*  Ann.  Cbcm.  (Liebig),  vol.  147,  p.  35r>. 

*  Ann.  cbim.  phyn.  [5],  vol.  7,  p.  465. 
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The  liquid,  on  frtujtioiiiug,  is  readily  separated  into  phospliorus  oxy- 
chloridc  (boiliug  at  110^)  and  silicon  tetrachloride  (boilhig  at  570-61^), 
thongh  much  of  the  latter  is  lost,  being  carriwl  off  by  the  ethyl  chloride, 
which  is  abundantly  held  in  solution.  The  product  obtained  atter  »ix 
distillations  Avas  analyzed. 


;  Si. 


ColrulaU-d 
for  SiCU. 

16-.VJ 


Foimd. 


16-24 


The  view  with  regard  to  its  nature  was  confirmed  by  converting  it 
into  ethyl  orthosilicate  (boiling  at  ICS-o^).  As  the  liquid  passed  over 
entirely  below  llli^,  no  silicon  oxychloride  was  formed,  and  no  sub- 
stances other  than  those  mentioned  could  be  detected.  Analyses  of 
the  solid  substance  gave — 
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11. 

10-92 

1017 

1006 
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25-16 
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1 

The  agreement  is  only  ai)proximate,  as  the  substance  cx)uld  not  be 
purified  in  any  way;  and  on  heating  too  long  or  at  too  high  a  tempe- 
rature, when  drying,  phosphorus  oxychloride  is  slowly  given  off.  It  is 
l>ossibly  a  mixture  of  substances,  in  the  formation  of  which  the  one 
sup]K)sed  represents  one  stage.  If  hoate<l  above  200^  phosphorus  oxy- 
chloride is  given  off,  and  at  red  heat,  ]>liosphorus  jientoxide;  and  the 
residue,  left  at  a  white  heat,  consists  of  amorphous  silica  imbedded  in 
a  vitreous  substance,  probably  the  compound  Si02.P2<^)^  of  Uautefeuille 
and  Margottet.    The  loss  on  hcjiting  corresponds  to  the  equation — 

GSir,(),Cl,  =  3Si02  +  3(»i^>2.r205)  +  ^POCla  +  P2O5. 


('alculat4*d.  !     Found. 


T<OM8 


4001 


51 -86 


The  formation  of  the  snbst^imie,  which,  for  rciisons  given  below,  may 
be  designated  as  sUko-pyrophoHphoryl  chloride^  is  most  simply  ex])resscd 
by  the  equation — 

4SiCl:,(()C  JIj)  +  2POC1:,  =  :3SiCl4  +  SiPaOei/U  +  4C2H5CK 

Silico-pyrophosphon/l  chloride  is  a  very  bulky  substance,  resembling 
the  lightest  form  of  amorphous  silica.  Ft  may  be  obtained  perfectly 
colorless,  but  is  usually  more  or  less  colored  by  organic  matter^  formed 
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by  secondary  reactions,  when  heated  too  high.  It  is  extremely  hygro- 
scopic, and  gives  off  hydrochloric  acid  instantly  when  exposed  to  moist 
air.  It  is  readily  soluble  in  absolute  alcohol,  a  proof  that  it  contains 
no  free  silica.  The  alcoholic  solution,  which  probably  contains  an  ether 
of  silico-phosphoric  acid,  may  oe  evaporated  nearly  to  dryness  or  heated 
any  length  of  time  at  160°  without  decomposition.  On  heating  at  225^ 
it  soon  deposits  transparent,  gelatinous  silica.  The  solution  in  alcohol 
is  attended  with  considerable  rise  of  temperature.  The  substance  is 
insoluble  in  ether.  If  cold  water  be  poured  on  the  fine  powder  it  read- 
ily dissolves,  with  the  exception  of  a  few  flakes  of  silica;  but  if  first 
moistened,  or  if  in  lumps,  most  of  the  silicii  remains  undissolved.  The 
best  way  to  get  a  clear  aqueous  solution  is  to  dissolve  in  a  little  alcohol 
and  then  to  dilute  with  water.  The  reaction  with  water  alone  is  some- 
what violent.  The  aqueous  solution  may  be  kept  a  long  time — indeed, 
may  be  strongly  concentrate  on  the  wat«r  bath — but  on  evaporation 
t4)  dryiiesH  a  vitreous  mass  is  left,  from  which  water  extracts  phosphoric 
acid  only. 

All  attempts  to  prepare  salts  of  silico-phosphoric  acid  have  failed. 
Ammonium  carbonate  precipitates  gelatinous  silica.  If  the  cold  aque- 
ous solution,  prepared  svs  described  above,  be  acidified  with  nitric  acid, 
excess  of  silver  nitrate  added,  and  filtered  from  silver  chloride,  a  clear 
solution  is  obtained.  If  to  this  be  added,  drop  by  drop,  dilute  ammonia, 
a  white  precipitate  is  formed,  which  at  a  certain  point  changes  to  yel- 
low.   The  analysis  of  the  white  substance  (dried  at  lOOO)  gave — 


t  CalcuIatMl 
for  Ag4P,<V 


Ak 


'.117 


Found. 
71-25 


The  yellow  prec^ipitate  proved  to  be  merely  silver  ortho-phosphate.* 
The  filtrate  from  the  silver  salts  gives  an  abundant  precipitjite  of  silicic 
acid  when  warmed  with  ammonia.  The  magnesia  precipitate  also 
shows  the  characteristic  reaction  of  magnesium  p>TO-pho8phate,  dis- 
solving in  acetic  acid  when  i)recipitated  in  the  cold,  and  being  repre- 
cipitated  from  this  solution  on  boiling. 

The  substance  is  therefore  a  derivative  of  pyro-phosphoric  ju-id,  and 
the  formation  of  some  ortho-phosphoric  acid  may  be  explained  by  the 
de(*omposition  of  the  former,  pyro-phosphoryl  chl<»ride  dissolving  in 
water  with  formation  of  ortho-phosphoric  acid.* 

Heated  with  phosphorus  pentachloride  at  10()^,  silico-pyrophosphoryl 


»  The  ifaotion  <ltMM'rlbed  above  afTordn  a  coiivenicut  mothoil  for  aoiuirat  in;^,  at  least  aiiiin)xiinately, 
ortho-  from  pjTo-pho«phoric  ai'-id.  A  solution  of  the  a<idH  -or  their  ttoluble  salt  a— in  a<>i(liti<'4l  in  the  cold 
with  nitric  acid  and  Hilver  nitrat(>  add<Hl  in  exc,««8.  On  a<ldiiij|;  dilute  ammonia.  dn»]>  by  drop,  all  thtt 
pyro-phoAphoric  a<>id  in  ]>reoipit4ite<l  l>efnro  any  of  the  ortho-phoMphoric  acid  coukm  down.  At  tliis 
point  a  single  drop  of  ammonia  giveit  a  yellow  tinge  to  the  precipitate,  which  a  dro]>  of  dilute  nitric. 
acid  oanneH  to  dinappear.  If  the  liquid  I>o  now  tiltero<l,  all  the  pyro-phosphoric  acid  will  Im^  in  the  pre- 
cipitate and  all  tho  ortlio-phoaphoric  acid  in  the  filtrat4>.  The  n^ctioa  Ih  ho  nharp  that  it  might  i>os- 
•ibly  be  used  to  Heparate  tlieacidH  quantitatively. 

'iiirhaidiH:  Her.  d.  deiit^'h.  cIumu.  Ges.,  vol.  4.  p.  7G7. 
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chloride  is  readily  and  quantitatively  converteil  into  silicon  tetrachlo- 
ride and  j)hosi)lioruR  oxyehloride: 

siroOfiCi, + Avch = Si(:i4 + 6POCI3. 

The  tetracliloridc  was  isolated,  and  exiKM^tations  with  regard  to  it« 
nature  were  confirmed  on  converting  it  into  the  ether  (b.  p.,  165'o^), 
No  8ili(;on  oxvchloride  could  be  obtained.  If  heated  with  au  insulffi- 
cient  amount  of  pliospliorus  ])entac]iloride,  the  excess  remains  appar- 
ently uiicluinged. 

The  4*onver8ion  of  a  derivative  of  silicic  acid  into  siliccm  tetrachloride 
at  so  low  a  temperature  has  not  been  hitherto  observed.  K.  Weber* 
obtainwl  the  tetrachloride  and  j)hosphorus  oxyehloride  by  passing  the 
vapor  of  phosphorus  i)entachloride  over  silica  at  a  red  heat.  As  tlie 
l)entachloride  is  completely  dissociated  at  3<)0^  into  trichloride  and 
<;hlorine,  the  reaction  is  due  to  tlie  action  <»f  chlorine,  combined  with 
the  reducing  action  of  the*  trichloride* — 

Si()2  +  -^l*Cl:,  +  2CI2  =  SiCl4  +  2POCI3— 

which  is  analogous  to  the  old  metliotl  of  preparing  tlic  tetrachloride— 

Si( ),  4.  i>c  +  2CI2  =  SiCl4  +  2ro. 

As  1  havt^  convinced  myself,  j)hosphorus  peiitachloride  does  ut>t  acton 
amorphous  silica  (dried  at  1(K)^)  even  at  250^,  fuither  than  to  dehydrate  it. 

Tlie  a(;tion  of  a  snuillei  quantity  of  phosphorus  oxyehloride  on  the 
tiichlorhydrine  is  similar.  Three-molecule  trichlorhydrino  and  one- 
molecule  oxyehloride,  heated  at  180'^,  gave  ethyl  chloride,  silicon  tetra- 
chloride, and  a  solid  product  (rompletely  soluble  in  alcohol  and  water, 
the  composition  of  which  differed,  however,  from  that  of  the  substance 
above  described.     (Found:  JSi,  15-25;  I>,  22-30;  CI,  14-13.) 

The  ai'tion  of  an  (excess  of  phosjdiorus  oxyehloride  on  the  chloriiy- 
flrincs  8iCl2(0(;2H:,)2  and  SiCllOC^H,):,  is  essentially  similar.  At  180- 
200^  a  solid  substanci'  is  formed,  with  nuich  ethyl  chloride  and  silicon 
tetra<*hloride.  The  amount  of  the  tetrachloride  is  directly,  and  that  ot 
tiie  solid  inversely,  ])rop()rtional  to  the  amount  of  chlorine  in  the  chlor- 
iiy drine.  Tn  each  case  the  t<»trachloride  was  isolated  in  a  state  ot 
approximate  purity  and  converted  into  the  ortho-ether,  boiling  at 
lOo'S'^.  No  other  vohitih*  substances  C4>uld  be  detected.  The  solid 
body  was  completely  soluble  in  alcohol  and,  in  brief,  showed  all  the 
])roi)erties  above  described  as  belonging  to  silico-pyrophosphorji  chlo- 
ride.    The  analysis  of  the  ])roduct  Irom  SiCl2(()(^2Hs)2  gave — 

I  Foiin«1. 
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The  protluct  ftoin  SiCl(OC2H5)3  guvi 
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The  results,  bh  before,  are  ouly  approximate;  but,  it  inust  Ih»  remem- 
bered, the  body  loses  phosjihorus  oxychloride  slowly  ou  heating,  and 
ouly  the  enide  i>roduct  could  be  analyzed.  The  reactions  in  tliese 
cases  are: 

4SiCl2(0(J2H5)2  +  4PO(  :i3  =  USiCn*  +  -'SilV ),(%  +  S<  \U,i  % 
4SiCl  ((H^jHs)^  +  61>0(U3  =  SiCU   +  aSiPjOeC'l,  +  I2C2H5CI. 

• 

OrthoHtlicw  ether,  Si(OC2H5)4,  was  heate<l  with  excess  of  phosi)horuR 
oxychloride  for  two  hours  at  180<^-200^.  The  tubes  contained  a  solid 
substance  ami  ethyl  chloride.  On  distilling  ott*  the  excess  of  oxychlo- 
ride and  decomi)osing  it  with  water  only  a  traee  of  silica  was  left  after 
evaporation,  showing  that  practically  no  volatile  silic4)n  com])ound  was 
formed.  The  solid,  the  properties  of  which  were  in  every  r(»s])ect  iden- 
tical with  those  of  the  body  above  described,  gave  on  analysit 
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The  reaction  is,  therefore,  representee!  by  the  ecpiation — 
Si(0(32H5)4  -f  2VOi)h  =  SiPjC  )6(  U,  +  4(  ^,1  Wh 

The  constitution  of  the  silico-i>hosphoryl  chloride  is  j)ossibly  very 
complex.    The  simplest  constituticmal  formula,  de<luced  from  the  last 

equation,  w<mld  be 

^O 

>  POCl 


Sis^ 


0 
0 


lo 


>  pocn 


but  as  this  would  give  no  pyro-phosphoric  acid  on  decomj position  with 
water,  we  must  assiune  that  it  is 

Q.,,  .O.PO.Cl     ^^ 


O.PO.Cl 
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or  a  i)ol}Tnor  containing  the  group — O.PO.O.PO.O — ,  which  makes 
it  a  derivative  of  metasilicic  acid.  The  cause  of  the  formation  of  silicon 
tetrachloride  from  the  chlorhydrines  is  not  clear.  It  is  obviously  Dot 
due  to  a  diriMjt  replacement  of  cthoxyl  by  chlorine,  for  then  it  should  be 
obtained  in  the  same  amount  from  each  chlordydrine,  or  from  the  ether; 
whereas  the  latter  does  not  give  it,  and  the  amount  obtained  from  the 
former  is  i)roportional  to  the  amount  of  chlorine  they  already  contain. 
]U»sides,  no  x>hosp]ioric  ethers  are  forme*!.  Nor  does  the  supposition 
exjilain  t)w  formation  of  silic^^-.pyrophosphoryl  chloride  in  quantities 
inversely  as  th(*  amount  of  chlorine.  A  possible  exi>lanation  is  the  fol- 
lowing: The  chlorhydrines'  are  formed  by  heating  mixtures  of  ortho- 
silicic  ether  with  silicon  t-t^tnichloride,  or  of  either  of  these  \vith  other 
chlorhydrines,  that  one  l)eing  forme^l  in  largest  amount  which  corre- 
sponds in  composition  to  the  mean  composition  of  the  mixture;  for 
examph* — 

;iSi(()C2Tl5),  +  SiC/'l,  =  Si(.1(OC>n,)> 
2Si(^.l:,{O02H,s)  +  Si(0<  JjILO,  =  3'si0i,(()0.,lU)2. 

Thcs<»  reactions  take  ]>lace  below  200'=^ ;  partial  dissociation  (KTurriiijr. 
the  products  reuniting  to  form  that  l>ody  which  tends  to  give  the  liipiid 
a  homogeneous  composition.  Doubtless  the  reverse  prwess  tsikes  place 
at  the  same  time;  for  examide — 

.lSiCl(()0,Mr.):,  =  3Si(<)C,ir:.)4  +  ^li-U; 

and  if  i»hosplM)rus  oxychloride  be  i)resent^ — which,  as  just  shf>wn,  des- 
troys the  ether — this  can  go  im  until  all  the  chlorhydrine  has  been  con- 
verted into  etluT  and  t<jtrachloride.  This  explanation  is  simple  enough, 
but,  a,s  shown  by  the  a<'tion  of  phosphonis  oxychloride  on  tJvtHicir 
ddorhydrines,  tln^  actual  process  is  possibly  more  c/uni)li(rated. 

By  heating  a.  mixture  of  trichlorhydrine,  phos])horu8  and  ioiline,  a 
solid  of  similar  i»roi)ertics  was  obtained,  and  silicon  tetnM^hloride  was 
formed.     The  rea<ition  was  not  followed  further. 

ACTION  OF  rilOSPHOBrS  OXYf'III.OUII)KONl>KKIVATIVKS  OF  UISILU'IC 

ACID. 
llvxvihyl  fiitfilu'ai<\^ 

.^     Si(()C,Il5h 

si(0(^2n.s),' 

was  lu>at(»d  with  an  excess  of  phosphorus  oxychloride  in  hcuUhI  tul>es 
at  lS0-20tP  for  tw<)  or  three  hours.  The  tubes  contained  a  whiti?  solid, 
outwardly  resembling  silico-i>yrophosi)horyl  chloride  and  mucli  ethyl- 
ciiloride.  No  volatih*  silicon  compound  was  formed.  The  solid  rcsi^m- 
bh»(l"  in  its  general  properties  the  one  des<*ribed.  It  was  conn]>letely 
solubl«>  in  alcohol,  and  therefore  contained  no  free  silica.    The  Holution 

<  Frii'ilcl  and  C'nit'tH:  Ann.  cbini.  |>Iivh.  |4|,  vol.  ii.  pp.  U.  U,  15. 
*  Mini.  p.  21. 
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giivi<  till*  n-iu^tiuiis  <>(  ]iyn>-iilKMi*huri(;  avid.     It  4lill<>rod  ijiaiki-dly  i 
coiiiiKisitiiiii  from  the  ortliortilicic  derivative,  the  analysis  Riving — 


Tliis  (-(trr(isi>oiids  to  uo  jirobabh!  fDnitulii,  but  <;0DtaiuN  4  atoms  Si  to 
5  atoms  P,  iiistea<l  of  1  atom  Hi  to  'J  atoms  P.  Phosjihorus  pc-utaclilo- 
ride  converts  it  i-eadily  (at  lOiP)  into  silicon  tetnu^Iiloride  and  phos- 
phonis  oxychloride.  No  silicon  oxyebloride  is  fonnt'd,  tlie  prodnct 
passing  over  entirely  below  llli®.  The  tetrachloridfl  was  isolated  and 
eonverted  into  the  tetretliyl  ether  (boiling  at  105.5°). 

The  ease  with  which  the  ortho-ehlorhydriiics  givi^,  with  phosphorus 
oxychloride,  silicon  tetrachloride,  led  to  an  analogons  exxHtriment  with 
the  dhilicie  chlorhytlrineti,  in  the  hope  that  in  this  way  silicon  oxychloride 
might  be  obtained.  On  the  above  hji>othesis,  we  shonld  have,  in  the 
presi-iice  of  plioKphonis  oxychhiride,  tlie  foIlowin^JT  reaction: 

SiCI;,  _         SiCI;,  .Si(O0.lli),. 

"^*<Si(Mj(O0.H.-.)  -"*'  "^  Si<'l.  +  **^Si((K;,H.),* 

and  analogous  reactions  witli  the  other  cliloihydniK's, 

The  disilicic  chlorhydrines,  which  have  not  hitherto  been  prepared, 
are  fonowl  by  beating  disilicic  ethov  witli  an  excess  of  silicon  tetra- 
vhloride  for  several  liouvs  at  ^H)°.  A  gradual  exchange  of  et boxy]  and 
chloiine  tM'curs,  disilicic  chlorhydrines  and  ortho-silicic  trichlorhydrine 
iK'ing  fonucd.  Alter  distilling  off  the  latter,  the  residue  is  again  hoateil 
with  sili(^c.n  tetrachloride,  whereby  the  conversion  is  cairied  further. 
Ill  this  way  a  mixture  of  disih-ic  chlorhydrines  was  obtained,  which, 
after  freeing  from  all  ortho-silicie  compounds  by  n-))eated  distillation, 
boile<l  at  170-221)°.  A  chlorine  determination  showed  that  it  (ronlainetl 
the  eipiivalent  of  (15  per  cent  SiaOCV  No  attempt  was  nnide  to  isolate 
any  of  these  chlorhydrines,  as  no  less  than  eight  are  theoretically  possi- 
ble, and  it  was  presumed  that  they  would  all  act  in  the  same  way 
toward  jihosplioiHs  oxychloride.  The  mixture  was  lieated  with  excess 
of  phosphorus  oxyihlnride  (basinl  on  the  amount  of  ehhnine  shown  by 
analysis)  for  two  anil  a  half  hours  at  ISO-UiWO;  after  which  no  farther 
action  was  observed.  Tlie  apiicaranee  of  the  protlu<-t  was  the  same  as 
in  xirevious  cxpcnnients.  The  liquid  jinKluct  wa»  distilleil  otT  and  thte- 
tioned.  It  was  found  to  consist  of  an  excess  of  ]ihosphoms  oxychloride, 
of  silicon  MrnehloriHi;  which  was  recognize^l  through  conversion  int<- 
the  ether,  and  ethyl  chloride.  The  li<piid  Iwiled  entii'ely  behiw  112°, 
and  therefore  nonc^  of  the  e\i>e4!te<l  silic^tn  oxychloride  was  fonneil.  The 
Boltd  pnKbu't  was  markctlly  diti'eirnt  from  those  bcibre  obtained.     It 
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was  (Mily  partly  soln]»l«»  in  ah'oliol,  and  on  iKiilin^  out  witli  the  w>lveiit. 
a<  larg(»  residiu-  ol'  silicft  was  Mt,  Hosii1ek«  a.  soluble  s]li<*o-ph(wpUoryl 
chlorid(»  and  t'tliyl  <'lilorid('  the  only  products  were  silicon  tetnichloride 
and  silica.  If  the  oxyehloride  be  formed  at  all,  it  is  at  oivre  dooomposed 
in  the  presence  of  ]diophonis  oxyehloridt* — 

2Si,OClfl=aSi(U.  +  Si()2 

Whether  this  actually  occurs  is  questionable,  as  the  oxyehloride  and 
all  the  other  substances  (*oncerned  are,  by  themselves,  stable  at  a  much 
higher  temi)erature  than  that  employed.  I  am  unable  to  give  any  Balis- 
factory  explanatiou  of  tlie  rea<*tion. 

Amorphous  sili<»a,  prepared  from  water-glass  and  dried  at  lOOo,  gives 
with  phosi)horus  oxyehloride*  a  small  amount  of  silico-phosphoryl  chlo- 
ride, soluble  in  alcohol:  .-i-H  ]>er  cent  of  the  silica  was  converted  into 
thiscomixmnd. 

The  silicon  tetrachloride  used  as  the  starting-material  of  these  exi)eri- 
nients  was  made  by  the  admirable  method  of  (rattermann.*  For  pre- 
j>aring  the  silicon  mixture  I  us(kI,  instead  of  test  tubes,  sheet-iron  cru- 
cibl(»s  of  about  200**®  capacity.  Th(»se  are  nearly  filled  with  an  inti- 
mate mixture  of  three  parts  (pmrtz  i)owder  aiul  one  pait  magnesium 
powder,  tightly  pressed  down.  On  heating  over  a  blast  lamp,  the  reac- 
tion starts  in  a  few  seccmds,  and  is  indicated  by  the  whole  crucible  sud- 
denly bec(miing  red-hot.  During  the  reaction  the  lid  must  be  held 
down  firndy.  I  luefer  to  extract  the  magnesia  from  this  product  b<*fore 
using  it,  as  less  care  has  to  be  used  in  regard  to  temperature  when 
])assing  chlorine  over  it.  By  using  ice  alone,  to  condense  the  chloride, 
nearly  the  theoretical  yiehl  is  obtained;  the  crude  prcnluct  losejs  abiMit 
15  per  cent  in  the  process  of  puritication. 

Tlu»  orthochlorliydrinvs  w(^re  prepared  essentially  according  to  the 
method  of  Friedel  and  Crafts.-  Any  mixture  may  be  used  which  coin- 
<*ides  in  composition  with  that  of  the  chlorhydrine  desire<l.  The  yield 
is  never  theoretical,  no  matter  how  long  the  heating  maybe  continnetl. 
The  yields  of  pure  8u]>8tance,  obtained  after  six  distillations,  were  as 
follows:  Monochlorhydrine,  Tk")  ])er  cent;  dichlorhydrine,  40  pei'  cent; 
trichlorhydrine,  47  per  cent.  M(U'(»  can,  of  course,  be  obtaincnl  hy 
uniting  and  heating  the  residues. 

Friedel  and  Oafts'  obtained  the  disilic.»ic  ether  by  adding  to  ailicon 
tetrachloride,  drop  by  drop,  alcohol  containing  the  calculated  amount 
of  water.  Th«*y  clahn  that  the  yield  is  nearly  theoretical.  I  am  not 
able  t4>  confirm  tliis  statement.  By  following  their  directions  exjictly, 
I  obtained  a  mixture  of  ortho-  and  disilicic  ethers,  with  ethers  of  much 
hig1u>r  boiling  points.  After  repeated  fraction ing,  only  3;^  per  cent  of 
tin*  the«iretical  yield  of  disilicic  ether  was  obtaiuiHl,  and  the  amonnt  of 
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ovtho  ctlirr  was  iinu-h  ;ji<*alrr.  Tliis  is  duo  t<)  the  fact  that  the  (Mlded 
water  acts  on  the  disilieir  eth**r  ah'eady  foniHMl,  ^iviiif»'  more  roiiii)leY 
bodies,  so  that  tliere  is  an  exeess  of  tetrachloride,  whi<'li  is  converted 
into  ortho-ether. 

Th«»  essential  resnlts  of  th<*si*  c\]MM'in)eiits  may  he  snuimed  np  aa 
follows: 

Ph4)sphorus  oxyehloride  a^'ts  on  oi*tliosilicie  eth«»r  and  its  chlorine 
derivatives  according  to  the  following:  e<piations: 


I.  4Si(OC2ll5)4      +8rO('l;,: 

II.  4Siri(OC2Hs)3  +GPOCI3: 

Til.  4SiCl2(OC2n,),  +  4PO(U3: 

1 V.  4SiCl3(OC2U..)  +  2PO(l3^ 


4SiP2()r(;i2  +i(JC2n.,ci. 

:Si(M4  +  .'iSiPaOcCl,   +  12O2IWM. 
:2SiCli  +  L'SiP.OeCi.  +  «r?2H5Cl. 
aSiCU  +  SiPjOtiCls  +  402llr.(1. 


The  body  SiP2O60l2  is  the  chloride  of  a  silico-pyroidiosphorie  aeid,  is 
decomposed  by  water  into  silica  and  i)yrophosi»h4»ric  acid  and  is  easily 
converted  by  phosxdiorus  i)entachloride  iut^»  silicon  t4»trachloride  and 
phosphorns  oxyclihn'ide. 

The  ether  of  disilici(^  acid  acts  similarly,  givinj?  a  silicoi)hos])horyl 
chloride  of  different  composition  but  analogous  ]>roperties. 

The  chlorhydrines  of  disilicic  acjd  do  not  pve  with  i>hosphorns 
oxyehloride,  as  might  be  inferred,  a  silico-i>hosphoryl  cldoride  and  sili- 
<*on  oxyehloride,  bnt  a  mixture  of  the  first  with  fiet^  sili<^a  and  silicon 
tetrachlorid(\ 

Phosphorus  trichloride  also  acts  on  orthosilicic  ether  at  IHK)'^,  <riving 
a  white  solid,  and  liquid  pnxbn-ts,  which  will  be  farther  studied. 


ON  THE  COLLOIDAL  SULPHIDES  OF  GOLD. 


Hy  K.  a.  Schneidek. 


The  (TiMlit  of  having  detiiiitoly  cstiiblislied  the  )>roi)ortioiis  in  wbich 
gold  and  8id|>luir  coiubine  is  due  to  L.  Hoffiiiauii  and  (x.  KtuhsJ  They 
Ibnnd,  as  a  losult  of  many  ehiborate  experimenta,  that  gold  can  form 
with  sulphur  only  aurous  Hulphidc  A112S  and  auroaurie  sulphide  Au^St. 
but  not  iiurir  sul])hide  AU2S3.  It  must  be  observed,  however,  that 
lately  Antony  and  Lucehesi*  have  stated  that  they  succeeded  in  pre 
))ii]'ing  auric:  sulphide  by  passing  dry  hydrogen  sulphide  over  lithium 
aurochlorido. 

Whih»  studying  both  the  sulphides,  which  were  prepared  in  a  pure 
state  by  Kriiss,  1  repeatedly  noticed  their  tendency  to  form  coUoidiil 
solutions,  r  have  found  in  chemical  literature  some  suggestions  bear- 
ing on  this  behavior,  but  nospecMul  investigation  upon  the  subject  Inis 
been  recordt'd.  ConscMpiently  it  seemed  desirable  to  look  into  the 
niatttT. 

COLLOIDAL   ArnoUS  SXLPUIDE. 

Motl'mann  and  Kriiss  state  that  freshly  precipitated  aurous  sulphide 
forms  with  water  a.  clear  brown  solution,  without,  however,  lading  any 
stress  on  its  colloidal  nature.  Although  some  of  the  properties  of  the 
solution  mentioned  by  Ilottmann  and  Kriiss,  for  instance,  coagulation  by 
hydrochloric  acid  and  by  inMitral  salts  (so<lium  chloride,  iK)ta8aium  chlo- 
ride), indicate  cli'arly  it«  colloidal  characiter.  I  have,  nevertheless,  made 
an  exi)crinn»nt  to  ]n*ovc  it  directly.  Tlio  brown,  clear  solution  was  placed 
in  a  dialyscr  and  aiYcr  the  lapse  of  several  days  the  liquid  in  the  outer 
jar  did  not  contain  a  trju*c  of  any  gold  com])ound.  Consequently  the 
anrons  sul])hide  solution  is  colloidal,  and  to  compare  it  with  sodium 
su1[)hidc,  as  Honmann  and  Kriiss  have  done,  in  order  to  cbanu^terize 
th(*  position  of  gold  in  the  peri4)dic  system,  is  not  admissible,  particu- 
larly as  it  is  well  known  that  the  sulphides  of  the  heavy  metals  in  gen- 
eral can  form  colloidal  sohitions.  This  subject  Spring  and  Boeck^  and 
later  Winssingcr*  have  investigated.  In  order  to  prepare  colloidal 
aunms  sulphide  in  sutlicient  quantity  the  directions  of  HofTmann  and 
Kriiss  slnmld  mainly  be  followed,  but  with  the  following  changes: 


I  Kit.  (1.  (Icnt^ihoii  rlirni.  (ii'Aoll..  v^l.  20,  )i]>.  23A0aiii]  2704. 
'(;:i'/7.rtt:i  c)iiiiiii-n  itnlinnn.  vol.  20,  pp.  6(il-<Mi7. 
^  Itiill.  (l«'  la  MtK'irto  oliiiiiuiiie,  vol.  4^,  p.  165. 
Mhiil..  vol.49,  p.  4riL'. 
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Aiiroiis  cyauido  isulateil  from  iintassiiim  anrwyimiilc  Ity  moiiiis  of 
hydrocliloi'ic  acid  is  dissolved  in  the  least  possible  <iuaiitity  of  potasRiiim 
cyanide;  the  solution  is  tliuii  saturated  with  sulpliurot^ed  hydrogen. 
HydiVHihloric  acid  is  now  added  and  ilie  liquid  ff""*'*'  warmwl  until  it 
bi<eonies  distinctly  brown  and  clondy,  but  tlie  li«itin^  Hliould  be  dis- 
conticuod  as  soon  as  »  lieavy  pi'ecipitat*  begius  to  form.  Tliis  snhition 
is  next  subjected  to  a  prolonged  dialysis.  In  the  dialyaei-  remains  a 
dark  brown  colloidal  solution  of  aureus  salpliide,  wliieli  can  be  sepa- 
'  rated  by  decantation  and  filtration  from  solid  aurous  sulphide,  which 
tatter  is  usually  present  in  considerable  iiuantities. 

The  strongest  solution  obtained  by  this  methiKl  contained  1-740 
grammes  aurous  sulphide  iu  the  liter.  An  attempt  viw  made  to  <!0u- 
centrate  this  liquid  in  vacuo  tn  half  of  its  bulk.  A  sunvll  quantity, 
however,  of  anrouK  sulphide  separated  out  when  thi«  degi-ce  of  con- 
centration was  reached. 

When  a  solution  of  aurous  sulphide  is  heated  to  a  teinpersiture  of 
200-230°  gold  separates  out  and  simultaneously  sulphuric  acid  is 
formed.  On  ft-eezing  and  subsequent  thawing  auious  sulphide  ia 
deposited  in  solid  form.  The  sinne  behavior  has  l>een  oh.served  in  the 
case  of  juauy  other  colloidal  solutions.'  Tt  apj>eare<l  to  be  of  some 
interest  to  ascertain  whether  colloidal  aurous  sulphide  possesses  the 
property  to  undergo  mutual  decompositions  similar  to  those  of  sul- 
phuretted hydrogen  and  of  the  soluble  sniphides  of  the  alkalies  and 
alkaline  earth  metals;  and  particubirly  wlietlu^r  it  would  i-eaet  with 
other  colloidal  solutions,  such  as  colloidal  ferrii-  hydrate,  luicordiug  to 
the  following  equations: 

2Fe(OII)3  +  3An,S  =  Pe,a,  +  ;{Au~0»  -f  .tll-O 
2Pe(OU)a  -f  3AujS  =  li  FeS  -|-  S  4-  -lA  u,l  >  +  :tU,( . 

Some  time  ago  Wright-  studied  the  action  of  snlphuretted  hydrogen 
on  ordinary  tVrric  hydrate.  I  find  that  colloidal  ferric  hydrate  behaves 
iu  the  same  way.  If  sulphuretted  hydrogen  is  (toiidncted  into  a  solu- 
tion of  colloidal  ferric  hydrate  at  oidiuary  tem))cratures  imn  sulphide 
immediately  separates  out.  The  reliction  piweeds  probably  according 
to  the  equations — 

2Fe{OQ),  + :tH:,S  =  FcS,  +  OHiO 
l*l''e(OH),  +  3IT,H  =  :iFeS  +  »  +  (ilM) 

which  Wright  has  demonstratetl  to  be  probable  in  the  cas4'  of  the  ordi- 
narj-  comimund.  If  aolntions  of  colloidal  fen-ic  hydrate  and  colloidal 
narous  sniphid*^  are  uiixetl  no  n'uction  takes  ]ilace  either  at  ordinary 
or  at  higher  tempenitutvs.    This  fact  eontirms  Hit?  Iiyiiothesis'  that  in 
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colloidii]  solutions  oxtromcly  small  solid  paiticlos  are  lield  in  suspen- 
sion, for  solid  substances  do  not  react  amoiij^  llieuisi»lves,  4»xcepting 
possibly  when  very  lii^li  ])ressure  is  used. 

COLLOIDAL    ArROAURIC   SILPHIDK. 

Weak  solutions  of  eolloidal  anroauric  sulphide  have  been  already  pre- 
pared by  Winssinger.*  Conipaiatively  eoncentratwl  solutions  of  anro- 
auric sul])liide  may  be  obtained  easily  and  in  large  quantity  when  the 
freshly  precipitated  comi)ound  is  boiled  with  potassium  cyanide  or  potas- 
sium polysulidiide  until  about  half  of  the  gold  salt  has  gone  int4)  sohi- 
tion.  The  uiulissolved  sulpiride  is  rinsed  now  with  water  in  a  dialyser 
and  subjected  to  dialysis.  After  removal  of  all  the  crystalloids  there 
remains  in  the  dialyser  a  dark  brown  li(iuid,  together  with  some  solid 
anroauric  sulphide,  which  can  be  easily  separated  by  decantation  and 
Altration. 

The  yield  is  equally  good  whether  potassium  cyanide  or  |>ota8sinm 
polysulpliide  is  used.  In  the  second  case,  however,  it  seems  to  Iw 
more  difficult  to  remove  the  crystalloids,  even  by  protriU'ted  dialysis. 

The  colloidal  anroauric  sulphide  solutions  are  perfectly  transparent 
to  both  transmitted  and  retiected  light  (the  latter  is  not  always  the  case 
with  colloidal  solutions). 

Wlu»n  the  solution  is  fro/en  it  behaves  like  the  solution  of  aurous 
sulphide  and  most  of  the  other  colloids.  It  undergoes  no  change  when 
heated  to  21(P  in  a  sealed  tube. 

The  strongest  solution  which  I  was  able  to  obtain,  according  to  the 
above  described  method,  contained  ()*S  gramme  anroauric  sulphide  in 
the  liter.  Its  color  is  dark  brown  and  a  layer  of  about  2  centimeters 
thickness  is  almost  opaque. 

In  order  to  ascertain  whetlier  the  anroauric  sulphide  had  undergone 
change  on  dissolving,  a  liquid  containing  the  compound  in  colhiidal  con- 
dition was  ct)agulated. 

The  i>recipitiitcd  sulphide  was  reddish  brown  when  moist;  black 
when  dried.  The  analysis  gave  data  whicli  cM)rresi)onded  well  with  the 
tbrmida  Au^Sa, 

Colloidal  solutions  of  auroun  sulphide*  can  be  obtained  by  treating 
aurous  sulphide  with  ]K>tassium  polysulpliide,  but  the  yield  is  much 
snniUer  than  in  the  case  of  auroauri(^  sulphide. 

That  colloidal  solutions  are  fornuMl  by  piolonged  washing  with  water 
of  a  ])recii>it}ite  which  has  be(»n  already  acted  on  by  a  solvent  has  bet*n 
observed  several  times,  Wright ^  states  that  ferrous  sulphide  changes 
to  the  ('olloidal  conditi4>n  if  washed  with  water  after  xnwiously  having 
been  boiled  with  enough  potassium  cyanide  to  etfet^t  itartial  solution, 
i  have  re])eated  the  exj>erim(Mit  and  can  fully  conlirm  this  statement. 


'  Itnll.  (1»  lii  H<x  ii''tr  rhiniii|iu',  vol.  41*.  l>.  4.VJ. 
'•lour.  C'hvni.  S«K'.,  \M.\.  vol.  i:i,  j).  H»:{. 


jirinfEiDERO  rOLLOTDAL   SULPniBES   OF   GOLD.  59 

Witlioiit  knowiii«i^  of  Wrij^ht's  e\porim<*nts  I  found  sovornl  yoai-B  ago 
tliat  ordinary  ferric  hydrato  may  bt»  convt^rted  into  its  colloidal  form  by 
a  similar  proi'CKS.' 

Freshly  prexjipitated  ferric  Tiydrate  is  eiisily  dissolved  by  a  neutral 
solution  of  aluminum  cliloride.  Now,  if  an  excess  of  ferric  liydmte  is 
present  which  does  notfuHlier  dissolve,  and  if  the  wime  is  ])la('ed  on  a 
niter  and  washed  with  wat4>r  until  all  salts  present  are  removed  it  goes 
into  a  Rtdutioii  which  seems  to  be  in  its  pro]>erties  almost  identical  with 
ordinary  dialysed  ferric  hydrate. 

The  following  explanation  can  be  given  of  this  behavior:  If  a  solvent 
acts  on  a  finely  divided  precipitate,  single  molecailes  throughout  the 
whole  mass  of  the  latter  go  into  solution.  Thus  the  large  aggregates 
of  molecules  are  broken  up  into  smaller  ones.  These  aggregates  of 
molecules  may  become,  under  certain  conditions,  so  small  that  they 
remani  permanently  suspended  in  the  liquid  and  form  a  so-calliMl  ^^ca)1- 
loidal'^  solution.  It  must  be  added,  however,  that  tliis hapi)ens  only  in 
certain  cases  and  with  certain  substances.  If,  for  instance,  silver 
sulphide  is  treated  exactly  in  the  same  way  as  ferrous  sulphide  or  auro- 
auric  sulphide  with  potassium  cyanide  and  then  washed  with  water  no 
trace  of  a  colloidal  solution  is  formed. 

An  unsuccessful  experiment,  which  was  made  with  the  intentiim  of 
obtaining  (Colloidal  auroauric  sul|>hide  by  another  method,  may  be  men- 
tibne<l,  as  it  gave  rise  to  an  interesting  observation.  If  sulphurete<l 
hydrogen  is  conducted  at  ordinary  temperatures  into  a  solution  of  auric 
chloride,  very  little  precipitate  is  formcHl  as  long  as  undecomposed 
chloride  is  present;  the  color  of  the  solution  becomes  at  the  same  tinu-i 
dark  brown;  thin  layers  of  the  liquid  remain  still  transparent.  This 
l)ehavior  SiK'.med  to  indicati».  that  at  first  only  colloidal  auroauric  sul- 
]>hide  is  formed.  In  order  to  confirm  this  assumption  by  ex])eriment  a 
solution  of  auric  chloride*  was  incomi)letely  i)recipitated  by  sulphuretwl 
hydrogen  and  then  placed  in  a  disilyser.  After  the  lapse  of  a  few  hours 
the  unchanged  chloride  of  gold  was  diffused;  in  the  dialyser,  however, 
remained  finely  divide<l  g4>ld  instead  of  colloidal  auroauric  sulphide  as 
had  been  expected. 

It  a]>])ears  that  the  gold  chloride  had  acte<l  on  the  auroauric  sulphide 
according  to  the  following  equation: 

AuA  +  ( AuCl:,)4  +  ^HiO  =  AU6  +  2H2SO4  +  12H01. 

And,  indeed,  if  a  mixture  of  the  solutions  of  (colloidal  auroauric  sul- 
phide and  gold  chloride  is  gently  heated  gold  immediately  sc^parates 
out.  The  following  quantitiitive  experiment  definitely  (confirms  this 
view.  1'4140  grammes  auroauri<r  sulphide  (one  molecule  AU2S2)  were 
heated  on  the  water  bath  with  four  molecules  aurit^  chloride,  corre- 
R|)onding  to  2-8280  grammas  gold.  AfU^r  the  lapse  of  four  hours  the 
liquid  had  b<HX>me  entirely  colorlesn  and  the  brownish  black  color  of 


*  Aim.  rh««iii.  Pharni.,  vol.  '257.  p.  374. 
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iimonmir  snlplado  luid  <!liiiiig(^l  «*utirely  to  flie  yellowisli  bro\ru  of 
metallic  lindy  divided  i;old.  The  ^old  wiiieh  had  thus  seimrated  out 
was  rarctiilly  washed,  drio<l,  diijcsted  with  carbon  1>isulphidc  for  some 
time  and  ultimately  dried  at  a  temperature  of  IKP.  Its  weight  after 
this  treatment  amounted  to  4-2708  ^rammes^-on  heating  and  ealciuiug 
the  same  a  sulphur  flame  was  noted,  and  a  loss  of  0'0.'{27  jrrammefl 
oriMTper  cent  was  tbund;  consequently  found  4*2.* Wl  gramnies  irohl, 
instead  of  4*2420  grammes. 

The  presence  of  sulphuric  acid  as  required  by  the  above  equation  was 
only  qualitatively  proved.  The  jnesentH*  of  a  small  quantity  of  sulphur 
ill  the  ^old  can  be  explained  by  the  fact  that  the  auroauric  sulphide 
used  was  not  freed  originally  from  the  sulphur  which  is  always  fonned 
when  gold  chloride  solution  is  precipitated  by  sulphureted  hj'drogen. 
Consetiuently  it  was  possible  for  the  metal  to  be  contaminated  with 
traces  of  sulphur,  which  are  removed  only  with  great  difficulty  by  car- 
bon bisulphide. 

liy  a  second,  but  not  stri(rtly  quantitative  experiment  it  was  shown 
tliat  gold  chloride  redacts  with  auroauri(!  sulphide  in  the  above  de,«tcribe<l 
manner  even  at  ordiiuiry  temi)eratures,  but  the  reaction  proceeds  more 
slowly.  The  reductu)n  of  boiling  solutions  of  auric  chloride  by  sul|>hu 
reled  hydrogen,  which  has  been  alrejuly  observecl  by  Levol,'  can  he 
exjdained  by  the  above  r(»a4*tion. 

Kinaily,  colloidal  auroauric  sul[)hide  was  prepared  by  prolonged 
treatment  of  freshly  precipitated  auroauric  sulphide  with  sulphureted 
hydrogen  water.  Freshly  i)recipitated  auroauric  sulphide  was  sus- 
l)eiided  in  a  few  humlred  cubic  centimeters  of  water  and  ])laoe4l  in  a 
dialyser.  Suljdiureted  hydrogen  was  c(mducteil  into  rhe  latter  for  a 
week,  and  the  water  in  tin*  outer  Jar  was  fre4iuently  renewed.  After 
the  lapsiM>f  this  time  a  light  brownish  yellow  solution  haul  forme<l  in 
the  dialyser.  This  solution  c(mtained  0'02.'i  giamme  auroauric  sulphide 
per  liter. 

It  is  evident  f  hat  more  concentrated  solutions  could  be  obtained  if 
the  treatment  with  sul]>hureted  hydi*ogen  were  ccmtinued  for  a  longer 
l»eri4)d.  If,  however,  we  comi)are  this  nn^thoii  with  the  precetling  it 
appeal's  long  and  tedious.  Some  of  the  facts  mentioned  may  i>ossibly 
throw  light  on  certiiin  ch4Muico-g«»4»logical  problems. 

11  appears  prol)able — 

( 1 )  That  the  separation  of  free  gold  in  the  upper  strata  of  the  earth's 
crust  nmy  have  been  ett'ected  by  the  ac*tion  of  sulphuretetl  hydrogen 
on  chloride  of  gtdd;-  for  the  constant  a*sso<nate  of  gold,  i)yrit^s,  owes 
its  formation,  as  Doelter '  has  shown  in  his  investigation  on  that  sub- 
ject, to  the  actir)n  of  siiljdiureted  hydrogen  water  on  the  various  oxides 
of  iron  at  temperatures  below  l(M)o. 


'  AiiiiJil.  Chilli.  Pli.v-*.  {'I),  vol.  :{0.  ]».  .'{.v.. 

'Till'  iiri;;iii:il  foniiatimi  orptld  rlilornlf  in  llii-  «-:iiili-('riist  viiu  In>  i'\|ilriiiM*«l  liy  flit>  actionof  rlilnriui* 
nil  ^ohl  :it  ji  roiiHiiliTitlilr  <li-|it)i. 
- /liUilii'Mi  r.  KijHt.  uikI  Mill..  v«il.  II.  ji.  :in. 
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(2)  That  the  formation  of  gold  could  have  taken  place  at  no  very 
great  depth,  for  we  have  seen  that  already  at  much  lower  temperatures 
anric  (thioride  effects  the  separation  of  gold  from  auroauric  sulphide 
solutions. 

(3)  That  the  formation  of  pyrites  has  taken  i)hM*c  in  strata  nearer 
the  surface  than  those  in  which  the  formation  of  gold  took  phicc,  for  it 
IS  necessary  to  assume  that  the  mineral  jKjids  whkih  are  formed,  when 
gold  is  separated  out  by  sulphureted  hydrogen  from  gold  (chloride 
solution,  ha<l  to  be  first  neutralize*!  by  the  bases  of  strata  of  coiisidi^r- 
able  thi<^kn<^ss  in  order  to  make  possible  the  formaticm  of  i>yrit<»s  by 
the  su'tii)n  of  sulphureted  hydrogen  on  ferric  oxide. 

In  w)une<'tion  with  this  investigation  1  have  tried  the  aetion  of  high 
pressures  on  some  colloidal  solutions. 

A  colloidal  solution  of  ferric  hydrate  (<)'04  per  cent  F2O3)  wns  sub. 
jet^ted  at  temi>eratures  of  i?'^  and  of  100'=>  to  a  pressure  of  1,700  atmos- 
pheres. No  visible  action  was  observed.  A  colloidal  solution  of  silicic 
acid  (1'213  per  (;ent)  also  i*eni2iined  at  17°  and  at  100^  under  the  same 
pressure  entirely  unchanged. 
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THBEK   MINERALS  l^tOM  I'OLORADO. 

[(.'olh^UsI  liy  Whitimiii  Cnt.HH,  analyzed  by  L.  (t.  Enkinii.] 

A.  Ileulandite,  from  Anthracite  creek,  Gunnison  county, 
H.  Diiispore,  from  Mount  Robinson,  Ouster  (^ountj\ 
i),  Ahmite,  from  Knickerbocker  bill,  Custer  county. 
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YKLLOW   SMITIISONITK    FROM   ARKANSAS. 
[('olli-**!*'!!  in  Mariini  roiinty  l»y  \V.  V.  iT»»iiiM'y,  anil  analyziMl  Iiy  II.  N.  Stoktnt.] 


Bright  golden  yellow  in  color.    Takes  a  tine  ]>olish.     Known  lucsilly 
as  "turkey-fat  ore,." 
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ROCKS  AND  CLAYS  FROM  TIIK  7AyC  UKCHON  OK  MISSOUKl  AND  KANSAS. 

I('t»11i'rtrcl  h\  \V.  1*.  Jminv.! 

Fir«t.  Two  dolomites  troiii  the  Oswejro  land,  Jojdiii,  Missouri. 

[  AnalyziNl  by  L.  O.  EakiriH.] 
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8(M'(>iid.  Seven  elierts. 

A.  Partly  alter04l,   from    Kjist   Hollow,    Helleville,   Jasi>er    cimuty, 
Missouri. 

B.  Altere<l  to  '^cotton  rtw^k,"  same  locality, 
r.  lJnalt<»re<l,  same  l(M*a]ity. 

I>.  Sur])riso  mine,  Joplin,  Missouri. 
K,  F.  Bonanza  shaft,  Galeua,  Kansas. 
O.  Altered,  jraine  loeaiity. 
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Third.  "  Jasperite"  and  "tripoli." 

A.  Jasperite,  from  Joplin,  Missouri. 

B.  Janperite,  from  Galena,  Kansas. 

0,  D.  Tripoli,  from  Seneca,  Newton  county,  Missouri. 

( Aiialyncs  by  L.  G.  Rakins.] 
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Fourth.  Elevcni  'Hallow  (jlays." 
A,  n,  O,  ]).  From  Joplin,  Missouri. 
E.  From  Aurora,  Missouri. 


f  Analyxwl  by  T.  M.  Cbatard.) 
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F.  Cave  Springs  mine,  Jas])er  county,  Missouri. 
(1.  Coon  hollow,  Boone  (bounty,  Arkansas. 
H.  (ireat  Western  mines,  (rranby,  Missouri. 
I,  J,  K.  Woodcock  mine,  Granbv. 

[  AiialysrH  by  U.  N.  Stokf'H.) 
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Tn  these  analysers  the  ti»rms  insoluble  and  soluble  refer  to  solubility 
of  the  material  in  jvqueous  hydrochloric  acid. 


JU£B.  1 


MISCELLANEOUS   ANALYSES. 
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TWO   KULDSPAKS. 

ipAmted.  from  tlio  fhfMilitf-H.visiiiti*  ut'  Litchfield,  Mainr,  by  ^^^  S.  Baylev;  uiialyzoU  liy  W.  H.  Mel- 
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SIX  SANDSTONES. 

A,  B,  C.  "Peebles- Henley  «tone,"  from  Portsmouth,  Ohio. 

[ADalyz*Hl  by  U.  N.  Stokv*.     AlkalicM  jiroliably  prcHi-iit.  but  not  nouj^ht  for.] 
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1).  Browu  sandstone,  Ilummelstown,  Pennsylvania. 

E.  Pot-adam  sandstone,  Sauk  county,  Wisconsin. 

F.  Banded  sandstone,  Peoa,  Utah. 

[Analy»»08  by  K.  A.  Scbueider.] 
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SKVKN   MARBLES   XNJ)   D<.»LOMlTES. 

A  and  B.  From  Happy  valley,  Georgia. 
C.  From  Rutland,  Vennont. 

I  AiitilyHfrt  hy  L.  (r.  K-ikiiiM.) 
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D.  Marble  from  Leo,  Ma^ssac^liusetts. 

K.  Compact  ^ray  limestone,  from  (ireason,  Pennsylvania. 

F.  Dolomite,  from  Cock(\vsville,  Maryland. 

Ci.  (•rystalliue  limestone.  Eureka,  Nevada. 

I  Aiinlvi«'H  l»v  K.  A.  SchiH«i<liT. I 
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mm:    IfoCKS   FKOM    MAKVLAND. 

iCollntril  liy  O.  II.  WilliaiiiH:  aiiiily/.od  hy  W.  V.  Ilillrbranil.] 

A.  Granite,  from  <luilford. 
\\.  (Iranitite,  SykesyilK*. 


i.uun.]  MISCELLAKEOUS   ANALYSKS. 

0.  UorDBtoiio,  from  contact  with  limestonv,  8ykuit\^lle. 
D.  Difwolvcd  itiuluttion,  Sykeavillo. 
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B,  F,  G.  Graiiitites. 

U,  I.  Gnei);se8. 

E.  From  WHcKlMttK^k,  tlie  rniriitiiulor  froiii  r>or»cy'»  niii. 
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lookeil  for.     TiO^  iind  I\()^  if  iirfHout,  are  in  chid  cd  with  the  alamina. 

ERUPTIVE   ROCK    FROM    KENTIHtKY. 

From  Ji  (like  in  ( Vittcnden  <'OHnty. 

I  ADiilroil  1,7  vr.  t:  Iinii-bniul.    M^l.-Hal  ilriHl  M  liar.) 
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NjM> 

H,() 

WO: 

C\ 

CO, 

FOUR   (tRANITES  from   MISSOURI. 

From  NE.  i  8ec.  <i,  T.  ;W,  R.  r>  K. 

f  Aiirtl.vers  h\  W.  H.  Mrlvillo.] 


[Kl'lX.  90. 
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THREE   ROOKS  FROM    MINNESOTA. 

A.  llypersthene  gabbro  from  SE  i  Sec.  liO,  T.  05  >\,  R.  4  W. 

B.  01ivin«*  gabbro,  SE.  J  Sec.  19,  T.  63,  R.  9  W. 

0   Oliviuc  gabbro,  S.  quarter  post,  Soc.  36,  T.  (U  N.,  R.  12  W. 

f  AnaylHi'H  l»y  U.  N".  StokfA.j 

I      A.  H.  C. 
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<%txa.}  MISCELLANEOrS  ANALYRKS.  63 

BOCKX    FltOM    COLOBADO. 

A,  B,  0.  Three  i'i»ck«  from  Uiimiisoii  wjiiiity;  A,  Mouut  Marcelliiia; 
B,  Storm  ridge;  ('.  Mount  CiirlKMi. 

lAiml^H...  AiiikICIi.vT.  M.  (lutUnl;  J)  by  ].. 'i.  Kaklnii.J 
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D.  Kbyolito  flxiin  Mount  Itobiiison,  ("ustcr  (Hiiiiity. 

lAnalyalnby  I.,  ti.  Kihini.    ('niiisinxiiinilKliaHiiiin-.J 


R,  F,  (!,   n.  I.  Si>lii-nilit»-s   hoio   CiiRt.-r  <'..mtty:    K.  (i.   II.  fi-oiii 
HosJtii:   !•'.  1.  lr.>TH  Silvv.r  c-lill". 
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ROCKS  FROM  MONTANA. 


Beceived  from  G.  P.  Merrill.  A,  fi'om  hills  northwest  of  Red  Bluff; 
B,  between  Antelope  and  South  Bowlder  creeks;  C,  hills  east  of  South 
Bowlder  creek;  D,  neai*  North  Meadow  creek;  E,  near  North  Meadow 
creek ;  F«  northwest  of  Red  Bluff. 


[AniUyxod  by  L.  ii.  RakinH.] 
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Kock  and  separations  from  top  of  Sciuaro  butte,  Bear  Paw  mountains. 

f  AnalyaeH  by  W.  U.  Molville.] 


rLARKn.  I  MlSCfcLI^NEOT^S   ANALYSKS.  71 

Two  r<H'k«  frnm  tli«  Crazy  iiMmntiiins:  A,  tlicmlit*'.  tlimlon's  Imtte; 
B.  porjihyiitic  tiii-iiilire.  Kllxtw  rreek. 


Four  Tocka  fruiii  tlir  ('ni/y  iiuiiiutaiiiK:  A,  tip'cun  dike  i>aralk'l  to 
tlieriditc:  IS,  dividi^  iK'twoeii  Hrst  jnid  wcoud  laryci  crci'ks  went  of 
Stuith'tt;  (\  Peakt'd  l>utt«';  1>,  jjrwn  diki'  iiurHi  of  lung  llrwiilit*-  diki-. 


72 


LABOEATOBY  REPORT,  1890-'01. 


[MTU..  Ml 


ROCKS  FROM  ARIZONA. 


A  aeries  of  fimr  from  the  Santa  Maria  haain. 


[Analywd  by  W.  F.  Hilkbraml  ] 
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ROf'K   FROM   ET'REKA,   NEVADA. 

All  aiulesitir  ])eiirlite. 

I  Analysirt  l»y  W.  H.  Molville.] 
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Three  from  Mouut  ]>iflblo:  A,  (liaiHWie, 
base,  fresh;  C,  pyroxeiiite. 


MI9CELLAKK0VS  ANALYSER.  73 

RnnKS  PROM   CALIFnilNrA. 

iiniewh.it  alU'i-ejl;  It,  <lta- 


..V  W.  H.  Mel' 


Four  <'(»UoetPil  by  II.  W.  Turner:  A,  Talili'  iii<miitbiiii.  basalt,  Tuo- 
lumne ('(Unity;  B,  banalt,  Plumas  Cfiuiity;  <.',  iloUsrite,  riaiiias  <-(iunty: 
P,  quartz  ]K>rpliyritc,  IMtinias  couuty. 


74 


LABORATORY  REPORT,  1890-91. 


[BULL.  Ml' 


SINTKU    FROM.  ()rTKKNSLANI). 

From  the  Mount  Morgan  ^old  miiu\    AiialyziHl  lor  coiiipiiiisou  with 
the  sinterH  from  the  YeHowstoiie  National  Pavk. 

rAiutlyniH  l>y  E.  A.  SihnoJdfr.l 
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TWO   CLAVS   FROM   FLORIDA. 

A,  from  Tam]>a;  B,  from  Lak(»lan(l. 

[AnulvACH  by  L.  (r.  I<^tkinM.] 
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IRON    ORES   FROM   WEST    VIRGINIA. 


[AualyscM  liy  H.  N.  Stokt-K.] 

First,  from  Cherry  run,  near  the  Potomae  river. 
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Se^eond,  a  series  from  Tazewell  eoiinty. 
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MTS0KLLANE0II8  ANALVRKS. 

AL    ANI>   COKF.    ntOM    WKST    VIKItlNIA. 


Fium  tlie  Tiioitiuri  Vein,  Davik.    A,  iijtpur  coal;  11^  middle  coal;  C, 
lower  ciml;  IJ,  4S-)ioiir  cuke;  B,  72-lioiir  w>ki;. 
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TWO  f'OALS  FKOM  VTAH. 

A,  Little  C'otti>iiw<KKl  ^iilcli,    near   Salt   Ijakc  city; 
niouiitaiiia. 
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